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THE ELEMENTARY GEOMETRY OF FUNCTION SPACE} 
By DUNHAM JACKSON, University of Minnesota. 


1. Introduction. The recent literature of mathematics contains numerous 
references to what is called the “geometry of function space,” and at least one 
extended and systematic account of the subject? Increased recognition of the 
essential identity of its elements with the leading ideas of the theory of statistical 
correlation is likely to make it the object of renewed attention, and there seems 
to be a place for an introductory treatment, dealing in simple terms with the 
properties of the two- and three-dimensional sections of multidimensional space 
which suffice for many of the purposes of statistics. A fact particularly empha- 
sized in the following presentation is that the logical unity of geometry and 
analysis can be firmly established in a very few lines, and geometrical methods 
used thenceforth not merely to illustrate, but actually to demonstrate, the 
analytical relations. The simplest problems of statistics are concerned, to be 
sure, with finite sums rather than with integrals, and so with space of a finite 
number of dimensions * rather than with what is ordinarily called function space; 
the author’s purpose in placing the latter in the foreground is to appeal to those 
students of mathematics to whom the technique of integration is more familiar, 
and therefore more suggestive, than that of summation. At the end of the paper 
it is pointed out how the corresponding work with summation, and in particular 
the rapid laying of a foundation for actual geometrical reasoning in n-dimensional 
space, can be accomplished. 


2. Distance and angle in two dimensions. Let‘ ¢;(t), g(t) be two con- 
tinuous functions of t, defined for a S t S 6, and such that 


Pae=1, 


All integrals throughout the paper, unless the contrary is expressly indicated, 
will be extended from a to b, with ¢ as variable of integration. 


Let 


v(t) = + y¢r(t), (2) 


1 Based largely on a paper presented to the American Mathematical Society, as a preliminary 
communication, April 19, 1924; cf. Bulletin, vol. 30 (1924), p. 398. 

2G. Kowalewski, Uber Funktionenriume, Wiener Sitzungsberichte, Math.-Naturw. Klasse, 
vol. 120: 2a (1911), pp. 77-109 and 1435-1472. This paper will be cited below by the letter K. 
See also footnote attached to the first page of Kowalewski, Eine Eigenschaft der Volterra-Gruppe, 
the same Sitzungsberichte, vol. 121: 2a (1912), pp. 941-947. 

3Cf., e.g., the author’s paper entitled “The trigonometry of correlation” (cited hereafter 
by the letter T), this MontTuiy (1924, 275-280). 

‘ The reasoning applies, with appropriate formal changes, but without material complication, 
to functions of two or more variables. Cf. the paper K, p. 79 ff. 
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where x and y are arbitrary real numbers. As yg and ¢- are linearly independent,! 
because of (1), v(t) is not identically zero unless x and y are both zero; and two 
functions 2 and %, similarly expressible with coefficients (21, y;) and (22, ye), are 
not identically equal unless 21 = 22, y1 = ye. The functions » may be regarded 
as standing in a one-to-one correspondence with the points of a plane, referred 
to an ordinary system of rectangular codrdinate axes. 

Let 01 = 2191 + yi¢e, and let P; be the point with codrdinates (21, y:), while 
O stands for the origin. Since 


So? = fo? + gige + = a2 + 


the square root of the left-hand integral is the distance of P; from the origin. 
If v2 = 2291 + ye¢2 is a second function, corresponding to the point P, with 
coérdinates (22, ye), then (ve — m1)? = — 21)? + (ye — y1)?, and the square 
root of the integral is equal to the distance P;P2. If the lengths OP;, OP2, PiP: 
are denoted for the moment by /, m, n, the cosine of the angle PiOP, = @ is given 
by the formula ? 


It is assumed here that neither 2 nor 2 is identically zero. 

Thus integral formulas are obtained for distance and angle, in which ¢; and ¢»2 
do not appear explicitly. They would be the same if » and v were similarly 
expressed in terms of any other pair of functions satisfying the conditions (1). 
Furthermore, while (2) of course represents only a limited class of functions 
when ¢; and g» are given, it is possible to express any specified continuous 
functions 2% and v in terms of a suitably chosen pair ¢1, go, satisfying (1). If 
and v2 are linearly independent, the purpose may be accomplished by setting * 


cos = 


(3) 


We 

If ve is linearly dependent on 2, while 7 is not identically zero, it suffices to apply 
the process just indicated to 7 and d2, where d2 is any continuous function not 
linearly dependent on 2. The trivial case that v; = v = 0 identically can be 
disposed of with still greater ease. Any conclusions that may be deduced by 
further study of the concrete geometrical figure that has been set up will therefore 
be of general applicability, and will not be conditioned by the particular pair of 
functions ¢1, ¢2 originally chosen as a basis for the representation. 


1 Suppose were proportional to ¢:, so that = If c = 0, the second of equations 
(1) is contradicted; if c ~ 0, then fygig: = cf ¢;* = c, and the third equation is contradicted. 

2 When /viv2 = 0, so that 6 = 90°, v; and v2 are said to be orthogonal to each other; this 
terminology is far more widely used than the definition of an angle by means of (3) in general. 

3 Cf. Erhard Schmidt, Zur Theorie der linearen und nichtlinearen Integralgleichungen. I. 
Teil: Entwicklung willkirlicher Funktionen nach Systemen vorgeschriebener, Mathematische 
Annalen, vol. 63 (1907), pp. 433-476; p. 442. 

4 The original pair can be mpleaed by an infinite variety of others, related to them by the 


formulas which define a rotation of axes in the plane. 
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Since the expression (3) is the cosine of an angle,! its absolute value can not 
exceed 1, a fact which, when the integrals are replaced by finite sums, is of funda- 
mental importance in the theory of correlation. When neither 2 nor v2 is 
identically zero, the expression is equal to + 1 if and only if the points 0, P; and 
P, are in a straight line, and for this it is necessary and sufficient that »; and v2 
be proportional to each other. The sine of the angle, regarded as belonging to 
the range 0 S @ = 180°, is 

sin @ = V1 — cos? = VS or = 
vf fv? 


and the quantity under the radical sign in the numerator is therefore zero when 
v, and v are proportional, being positive in all other cases, a relation which is 
most familiarly known under the name of Schwarz’s inequality. Since the 
denominator is ; equal to OP;-OP>, the numerator by itself can be expressed in 
the form OP,-OP, sin 6, and is equal to the area of the parallelogram having 
OP, and OP; for two of its sides? 

Under the hypothesis that v7; and v are linearly independent, let the problem 
be proposed of determining a constant A so that /“(v, — Av)? shall be a minimum. 
The function dx; is represented by a point Q on the line OP,, so situated that 
0Q/OP, = ». The integral is the square of the distance QP2, and is least when 
Q is the foot of the perpendicular from P2 on OP;. When this condition is 
fulfilled, OQ = OP» cos 0, and 


OQ OP, VS v2? Sr _ Sr 
OP, OP, V fv? Vf Sf ve S 


This is, on the one hand, essentially the formula for a regression coefficient in 
the theory of statistics,* and, on the other hand, what may be called the Fourier 
coefficient of v2 with regard to 2. 

To mention a less familiar problem, consider the determination of 


w= (1 — + Ave = + — 11), 


so that fw" shall be a minimum. The point Q’ representing w is on the line 
P,P,, and for the minimum is the foot of the perpendicular from O on P,P». 
Then V0 -P,P2 is twice the area of the triangle OP;P2, or in other words the 
area of the parallelogram for which a formula has already been obtained, and 
the minimum value of the integral is 


— S 02S v2 P 
q S (v2 


1It is to be reiterated that, once the possibility of the geometric representation has been 
established for arbitrary v; and v2, the various geometric relations in the figure are not merely 
amusing parodies of the analytical facts, but amount to actual demonstrations of them. 

* Cf. K, p. 82. 

3 Cf., e.g., the paper T, p. 277. 
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a result which would be deduced analytically at considerably greater length. 
For 2 itself, on the other hand, it must be admitted that a straightforward 
analytical determination is simplest. 

If wy = + Ax(ve — v1), where 


the corresponding point Q,’ divides the side P:P.2 of the triangle into segments 
proportional to the other two sides, and so is the bisector of the angle P,OP». 
The equal angles P,0Q,’ and Q,;'OP» have equal cosines: 


Sun 
V v2 VfweS 


Conversely, the analytical verification of this equality, which involves some 
manual but no particular intellectual exercise, yields a proof of one of the least 
obvious theorems of elementary geometry. Essentially the same proof could 
of course be given in the notation of ordinary analytic geometry, without reference 
to function space. 

One could proceed without limit to interpret the formulas of plane trigo- 
nometry in terms of more or less complicated integral relations. It is to be 
noticed, however, that whenever three functions are involved, they are for the 
present linearly dependent, and the corresponding conclusions are subject to a 
restriction which will disappear in many cases when the outlook is widened 
presently to comprehend a three-dimensional section of function space. 

It is perhaps worthy of explicit mention that if the vector from the origin to 
an arbitrary point of the plane is used instead of the point itself as representative 
of a function, the addition of functions is isomorphic with vector addition, and 
the integral of the product of two functions is equal to the scalar product of 
their vectors.! 


3. Length of arc in two dimensions. The definition of length of arc in func- 
tion space, like the definitions that have preceded, can be based directly on the 
corresponding concept in ordinary geometry. Let w(é, ¢) be a function of £ and ¢, 
continuous for a = ¢t S band for y S & S 6, and having a derivative with regard 
to — which is continuous over the same region. In order to keep the discussion 
within the bounds that have been observed hitherto, let it be supposed that 
w(é1, t), w(és, t), and w(é3, t) are linearly dependent, if £1, £, and £3 are any three 
values in (y, 6). If w(&1, t) and w(és, #) are linearly independent,” the value of w 


1 Cf. K, p. 78. 

2 The still simpler case in which w(é, t) and w/és, ¢) are linearly dependent for all values of 
€, and £, while w(£1, ¢) is not identically zero, can be included in the discussion by a little attention 
to details, and will not be further treated separately. The case of identical vanishing of w(é, t) 
is trivial. 


= OP, = VS 
OP, Vf v2 
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corresponding to an arbitrary é in (7, 5) can be linearly expressed in terms of 
them, in the form 


t) = A(E)w(Es, t) + B(E)w(Es, 2), 


where A and B are continuous functions of ~, with continuous derivatives.' 
The functions w(é1, ¢) and w(és, like the arbitrary 7 and v2 previously con- 
sidered, can be linearly expressed, with coefficients independent of t, in terms of 
a ¢) and a ¢ satisfying (1), so that w may be regarded as having the form 


w(E, t) = + B(E) 


the coefficients once more being continuous functions of £ with continuous 
derivatives. 

When é has a specified value, w, regarded as a function of ¢, is represented 
by the point P with codrdinates (a, 8). As & goes from y to 6, the point P 
describes the curve represented by the parametric equations 


y= B(é). 
The length of this curve is 


f + ae, 5) 
Now 
and 
= P+ 


by virtue of (1), so that the integral (5) is equal to 


The last expression is independent of the choice of the functions ¢; and ¢2 which 
serve as basis for the codrdinate system, and is intelligible without reference to 
any codrdinate system whatever. It is natural, then, to consider that a curve 


1 Since w(£:, t) and w(é2, ¢) are linearly independent, the determinant 


w(é:1, t1) w(£e, t1) 
w(éi, te) 
is not zero identically in ¢; and ta. If t; and ¢2 are given a particular pair of values for which the 
determinant is not zero, the equations 
ti) = tr) + B(E)w(Es, 
w(é, tz) = A(E)w( Es, + B(E)w(Es, te), 


can be solved for A and B, and their continuity and continuous differentiability follow from the 
corresponding properties of w. 
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in function space is defined by the function w(é, ¢), and that the quantity (6) 
is its length. 

For example, suppose two functions % and v are given, such that fv? 
= fv? = 1, while fr12 is not zero, except as a special case. Let? 


w= + 


where 7 is determined as a function of £ so that fw’ is constantly equal to 1. 
The direct application of the preceding work is complicated by the fact that the 
function 7(£) is not single-valued; but on the formal side it may be said that if & 
goes from 0 to 1, 7 going at the same time from 1 to 0, and if w, 2%, and v2 are 
represented by the points P, P:, and P., the variable point P describes a circular 
arc of unit radius connecting P; and P», so that the integral (6), extended from 
& = Oto — = 1, may be expected to have the value are cos (fv 02). It is readily 
verified by direct calculation that this is the case.’ 


4. Distance and angle in three dimensions. The ideas that have been il- 
lustrated above can be extended without difficulty from two dimensions to three. 
Let ¢1, ¢2, and ¢3 be three functions of ¢, continuous for a S t S b, and such that 


Ser = So? = fo? =1, S = = S = 0. (7) 


If the functions = + yige + 21¢3 and = + + are 
associated with the points P; and P, having the coérdinates (x, y;, 2) and 
(x2, Y2, 22), the integral “(v2 — v1)? is found once more to be equal to the square 
of the distance P;P2, and the cosine of the angle P,OP>» is given by (8), just as 
before. It is with the introduction of a third function 23, represented by a third 
point P; : (x3, ys, z3), that new relations begin to make their appearance. Any 
three functions 2, v2, 13, continuous in (a, b), can be linearly represented in terms 


1Cf. K, pp. 91-98. 

2 Cf. Ph. Frank and G. Pick, Distanzschitzungen im Funktionenraum. I. Mathematische 
Annalen, vol. 76 (1915), pp. 354-375; see pp. 355-356. 

’Let r = fvw2; the condition /w? = 1 is equivalent to the relation # + 2rén + 7? = 1. 
Then 
aE Ue = ve re + 

+ 2rén + n*)(1 — 1°) 1 
) dt = 1 - 2 => = . 
Seve "re \re (re + 9)? + oF 
By the equation connecting and 
(ré + 9)? = + (rin +) = PP + (1 = 1- (1 


and the value of the integral (6), with y = 0, 6 = 1, is found to be 


arc sin Vl — r? = arc cosr. 


This calculation was the subject of a note presented to the American Mathematical Society, 
April 19, 1924; cf. Bulletin of the Society, vol. 30 (1924), p. 402. For a completely detailed 
presentation, it would of course be necessary throughout to distinguish carefully the determina- 
tions of the multiple-valued functions involved, noticing particularly that the range of £ as vari- 
able of integration may be from 0 to a value & > 1, and then from £ back to 1. 
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of functions ¢1, ¢2, ¢3, satisfying (7). It may be assumed without loss of gener- 
ality that v, v2, v3 are linearly independent, since, if they are not linearly in- 
dependent themselves, they can be linearly expressed in terms of functions which 
are; and then it suffices to define ¢; and ¢» as in (4), writing w; = » for uni- 
formity, and to set 


W3 = Rf wef — we? — wf wr, ¢3 = 
V fw? 
Let \ and yw be determined so as to minimize the integrals / (v2 — dv)? and 
JS (v3 — wv)? respectively. When Xd and wu are thus fixed, let v2 — Av. = wy, 
— = The points and which correspond to the functions 
and pv, are the feet of the perpendiculars from P, and P; on OP,. If the coef- 
ficients in the expression 


= — Ati) G1 + (Y2 — Ayr) G2 + — Azi)¢s 


are plotted as the coédrdinates of a point P2’, the segment OP,’ is equal and 
parallel to the segment Q.P2; it lies in the plane P,OP2, and is perpendicular 
to OP;. Similarly, w:3 is represented by a point P;’ such that OP,’ is equal and. 
parallel to Q;P;. Then the angle P2’OP;’ is the measure of the dihedral angle 
between the planes P,OP2 and PiOP;. The cosine of this angle, represented by 


_S 
vf wef W13" 


corresponds to a coefficient of partial correlation. 

Let the angle just mentioned be denoted by y, and the corresponding dihedral 
angles P,-OP.-P; and P;-OP;-P2 by and y3; let the angles P,OP3, P,OP3, 
be designated by 6;, and 63. Then 2, are the angles of a spherical 
triangle which has @,, 62, 03 for its sides. The application of the law of cosines 
to this triangle leads to the formula by which a coefficient of partial correlation 
is expressed in terms of ordinary coefficients of correlation; if cos @;, cos 42, 
cos 63, cos COs We, cos are denoted by 1e3, 113, 712, Tespectively, 


Ti2 — 113723 


T12 


with similar formulas for 13’ and 13’. 

Let the triangle be considered drawn on the unit sphere about the origin, 
its vertices being at the points A, B, C, where the sphere is pierced by OP, OP», 
OP;. Let D be the foot of the altitude ? from A on the side BC, and let w stand 


1Cf. T, pp. 277-279. See also Frank and Pick, loc. cit., p. 357. 

?In this paragraph, one may be permitted to evade difficulties of intuition by assuming, 
as is usually done in elementary presentations of spherical geometry, that the sides of the triangle 
are of moderate length. While it is of course possible to make the geometrical treatment com- 
pletely rigorous, the attainment of rigor at this stage is probably easier on the basis of a return 
to analytical methods. 
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for the angle DOA, measured by the are DA. Inthe right spherical triangle BDA, 
sin w = sin 63 sin Yo. 
The cosine of w, given by the (positive) square root of 1 — sin? w, has the char- 


acter of a coefficient of multiple (or more specifically double) correlation. Since 
cos 63 = riz and cos Y2 = 113’, it is found by calculation that 


sin 63 = v1 sin Yo = 
— r12”)(1 — 123") 


where 
2 
H = 1 — rye? — ry3? — reg? + 


an expression symmetrical in the r’s, and 


VH + — 2ryerisies 


V1 — 

It is easy now to calculate the volume of the parallelepiped having OP, OP2, 
OP; for edges. Let M be the foot of the perpendicular! from P; on the plane 
P,OP;. The parallelogram determined by OP: and OP; may be taken as the 
base, and MP, as the altitude, of the parallelepiped. The angle MOP, is the 
angle between OP, and the plane P,OP3, and is the same as that which has been 
denoted by w, so that 


sin w = 


MP, = OP, sin w = i 
V1 nz 


On the other hand, the area of the parallelogram is 
OP;-OP; sin 0: = OP::OP3V1 — 15. 
So the volume V of the parallelepiped is 
V OP, -OP,-OP3;VH = VH fre fref v7? 
VS S 02S — S02 — v2 
Sf + 2S S 0103S V203). 

The result may be expressed by the equation 

Sv? 


0301 S V3V2 S v3 


the square of the volume is equal to the Gramian determinant? of the given 
functions 2%}, V2, V3. 


1 Since M is the point of the plane POP; which is nearest to P;, the corresponding function 
is the linear combination of v2 and v3 which gives the best approximation to v; in the sense of the 
method of least squares. Cf. the article on ‘Partial and multiple correlation” by T. L. Kelley, 
in the “Handbook of mathematical statistics” edited by H. L. Rietz, p. 139. 

2 Cf. K, p. 82. 
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The same result can also be deduced from the ordinary determinant formula 
for the volume of a parallelepiped in solid analytic geometry. Let 2, v%, v3 be 
expressed in terms of a set of functions ¢1, ¢2, ¢3, satisfying (7), by means of 
the equations 

1 = t + 21¢3, 
V2 = + Y2¢2 + 293, 


If the first equation is multiplied by ¢; and integrated from a to b with regard 
to t, the right-hand member reduces to x;, because of (7), and it is found that 
21 = fv¢;. The other coefficients may be determined explicitly in similar 
fashion. Then, by the formula of solid analytic geometry referred to, 


Ys 23 Sr¢i1 Srs¢. 


If these two equivalent expressions for V are multiplied together row by row, 
the first element in the first row of the product is /'0(21¢1 + yi¢ge + 21¢3) 
= fv, and the other elements are found similarly to be those of the Gramian 
determinant. 


5. Transition from integrals to sums. No effort will be made here toward 
the further development of three-dimensional geometry in function space, nor 
toward the interpretation of “geometrical” figures of higher dimensionality; as 
to the latter extension, while the forms of words can be carried over, suitably 
revised and amplified, the picture is of course no longer truly geometrical, ac- 
cording to the common-sense understanding of the term. The student who is 
accustomed to thinking of function space as a background for the theory of 
integral equations and of functions of infinitely many variables may object with 
justice that the present matter-of-fact description of a thin slice of it fails 
entirely to convey the sense of adventure, not to say exhilaration, that prop- 
erly belongs to quasi-geometrical reasoning in an infinite number of dimen- 
sions; but there is profit of a different sort in recognizing the possibility of building 
up an extensive system of relations without the introduction of any startling 
novelty. 

In fact, there has been no real need of any mention at all of space of many 
dimensions, except for the sake of showing the relation of the subject matter to 
the ideas ordinarily called up by the use of the more generai terms. In so far 
as the reasoning has been geometrical, it has been essentially confined to the 
space of ordinary geometry. This will be brought out still more clearly in the 
treatment of finite sums, to which reference was made in the introduction. If 
the reader is in the habit of thinking in terms of the general notion of function, 
he will already have made the substitution of an index k ranging from 1 to n for 
the variable ¢ going continuously from a to b, as independent variable, and the 


y y, 
{ 
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corresponding substitution of sums for integrals.!_ Otherwise, he will probably 
find it advantageous to make a fresh start, with a new notation, more immediately 
suggestive of that ordinarily used in the formulas of statistics. The beginnings 
of such a theory are outlined in the concluding paragraphs below, with studied 
omission of any reference to “space” of more than three dimensions. For 
brevity, a separate treatment of two-dimensional relations is passed over, and 
the discussion is concerned with three dimensions from the start. 


6. The geometry of statistical formulas of summation. Let (2, 2, +++, %n), 
(Y1, Yo, ***» Yn), and (21, 22, «++, Zn) be three sets of m real numbers each, with 
regard to which it will be assumed that no set consists entirely of zeros, and, 
for convenience, that the three sets are linearly independent, though failure of 
the last requirement would have no more serious consequence than to call for a 
few additional words of explanation. For each value of k from 1 to n, let? 


A, = tk, B, = AK 
Cy = ze — Ar — dD Ar’, 
a, = A,/VOAZ, bh = B/VEBE, = 


Here, and subsequently, it is understood that the sign }> refers always to sum- 
mation from k = 1tok =n. It is readily verified by direct calculation that 


Da? = Lb? = Le? = 1, Lah = Lac. = Khe, = 0. (8) 


The z’s, y’s, and z’s can be expressed in terms of the a’s, b’s, and c’s by equations 
of the form 

te = + + Sick, 

Ye = + + Sate, 

ze = + nade + Sack, 


where £1, ---, ¢3 are independent of k. Representations of the same form, with 
different coefficients, are possible in terms of an infinite variety of sets of a’s, b’s, 
and c’s, satisfying (8); and any such sets of quantities may be taken as basis for 
the discussion. The fact that 7. = [1 = ¢ = 0, in the particular representation 
specified, is immaterial. 

Let (£1, m1, £1), (€2, m2, €2), (€3, 73, 3) be taken as codrdinates of three points 
P, P2, Ps in space, the origin of coérdinates being designated by 0. The ex- 
pression >> (y, — 2%)? is equal to 


1A third important form of the theory is that in which the independent variable takes on 
an enumerable infinity of values; cf. E. Schmidt, Uber die Auflésung linearer Gleichungen mit 
unendlich vielen Unbekannten, Rendiconti del Circolo Matematico di Palermo, vol. 25 (1908), 
pp. 53-77; see pp. 56-65. 

?The denominators in the formulas for ax, bs, c. are different from zero, because of the 
hypothesis of linear independence. 

3 That is, any sets, subject to (8), on which the 2’s, y’s, and z’s are linearly dependent. 
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XL — + (m2 — + (S2 — P 
= (f — + (m2 — m1)? + ($2 — $1)? Der? 
+ — — m1) Dab, + — £1) (S2 — $1) Dawe 


(fe — + (m — m+ — + — $1) 
= Ne 1 2— £1)’, 


and so is the square of the distance P;P2. The other distances in the figure can 
be calculated similarly. By the law of cosines in the triangle POP, (or by a 
familiar formula of solid analytic geometry), the cosine of the angle @ = P,OP, 
is found to be 


_ OP? + OP? — PiP? _ Lae + Lye’ — UY — %)? 
20P,-OP, Dy? 
= 

Dy? 
which, in the particular case that >a, = yz = 0, is the coefficient of correlation 
of the sets of numbers (21, ---, tn), (Y1, ***» Yn)- 

When distance and angle have been established, other geometrical measures 
can be worked out ad libitum; it would be superfluous to dwell on the details, 
beyond a reference to the discussion of the corresponding integral formulas in the 
preceding pages, and the paper T already cited. With the present definitions, a 
coefficient of partial correlation not merely resembles, but is the cosine of an 
angle between two planes, a coefficient of double correlation is the cosine of an 
angle between a line and a plane,’ and, a little outside the ordinary notation of 
statistics, a Gramian determinant is found by actual calculation to be equal to 
the square of the volume of a parallelepiped. The geometrical basis of the 
statistical relations is thus concretely realized. 
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A RAPID METHOD OF APPROXIMATING ARITHMETIC ROOTS. 
By GLENN JAMES, University of California, Southern Branch. 


A method sometimes used to approximate the square root of a number 
consists of dividing the number by an estimated root and taking, for the root, 
the arithmetic mean between the divisor and the quotient,” for example, 


V6 = 3(2.5 + 6/2.5) = 2.45. 


This method is a special case of the following rule: 


1 When the words coefficient of correlation are used, it is to be understood throughout that 
=r~ = Dye = Uz, = 0; this means merely that the mathematical concepts are more general 
than is necessary for their immediate statistical application. 

2See M. A. Nordgaard, “A Historical Survey of Algebraic Methods of Approximating the 
Roots of Numerical Higher Equations,” art. 3. New York, Columbia University, 1922. 
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Rute. To eatract the n-th integral root of a number divide an estimate of the 
root into the number, then into the quotient and so on until n — 1 divisions have 
been made, and take for the root the arithmetic mean between the n — 1 divisors 
and the final quotient; e.g. 


420 = (3+ 3+ 20/9)/3 = 2.74. 


Using the approximation to the root obtained in one step for the estimate in 
the next, one can repeat this process as many times as desired. Obviously the 
sequence of approximations thus obtained would converge to the desired root. 
However, the usefulness of such a method depends upon the establishment of 
measures of the errors in the successive approximations. 


1. The Remainders in the Approximation of the nth Root of a Number.! 
Let E” be the number whose nth root is to be extracted and let Ey be the esti- 
mated root, and denote Ey — E by €). Then 


E" = (Eo — €)” (1) 
and according to the rule the first approximation to the nth root of E" would be 
1/n{E"/Eo"™ + (n — 1)E]. (2) 

By means of (1) this can be simplified into 


(n — (n — 1)(n — 
(3) 


E+ 


The error in this approximation, namely, 


(n— (n— 1)(n — 


(4) 


is positive for €9 is small relatively to Eo and n. And, for €) thus chosen the 
error in the 2th approximation is less than 


2 
where €;; and E;-;, respectively, denote the error and the approximated root 
of the previous step. Moreover, when é€o is negative and small relatively to n 
and Eo, the second term of (4) is small relatively to the first. Besides, we are 
not so much interested in the first digit in the error as we are in its position 
relative to the decimal point. In the light of these considerations we are justified 
in determining the measure of the errors from the sequence, 


€o, €1, €2, €3, *y (6) 


1 This paper considers only numbers greater than unity since the application of its result to 
fractions requires only the proper placing of the decimal point in the roots. 
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where 
n— 
= (7) 
(n— _ (n — 
8) 
(n— _ (n— 
(9) 
and in general 
(n — 
(10) 
But 
E;2Ej1, 2,3, (11) 
for : 
n 


which is equal to or less than E;_; provided Ej, = E, and this is true whenever 
j> 1. Moreover, Eo will differ from E;1 by an additive error which is small 
relatively to Eo. Hence we shall use for our measure of error in the 7th approx- 
imation, M;, where 


(m — 1)* "eo" | 
i 


This can be written in the form 
€o. (12) 


It remains now to indicate rules for making estimates of roots, which will 
assure certain upper limits for ¢9. These upper limits should be as small as 
possible without requiring more labor to make the estimates than would be 
required to secure as small errors from easier estimates by additional approxi- 
mations. 

For any value of n, €o can be made less than .5 by choosing for Eo the arithmetic 
mean between the two integers nearest the correct root. For example, if the estimated 
fifth root of any number between 1 and 32 be 1.5, neither it nor any of the sequence 
of approximations could differ from the correct root by more than .5. 

Whence we have for the measure of the error in the ith approximation to 


the nth root, 
M; = | (13) 


| 
i 
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For n = 2 and n = 3, it is worth while to indicate rules which give smaller 
upper limits for the errors. 


2. Limits of Error in Estimated Square and Cube Roots. It should be noted 
first that for the square root 
= 2Eo, 


= 
and in general 
(14) 


Now, two successive squares bound an even number of integers and the 
square of the arithmetic mean between the roots of two successive squares 
divides these integers into equal sets. That is, 


@+a< (a+)? < a+ 2a. 


From this consideration it follows that the error in an estimated square root of 
an integer will be less than 3 if we choose for the estimate the square root of the next 
lesser or next greater square according to which the given integer 1s nearer; and the 
error will be less than } if we make these estimates respectively } larger and } smaller. 
For example, if 1 be the estimated root of 2, the error is less than .5, while if 
1.25 be the estimated root, the error is less than .25. If the number be not an 
integer, we obtain the same limits for the errors if we make the above estimates 
according as the number is less than or greater than the square of the arithmetic mean 
between the roots of the nearest squares. 


For the cube root, 
2i-1 
M; = | (15) 


and €9 can be made less than 3 as we shall now show. 

The number of integers between a* and (a + 1)’ is divisible by three. Con- 
sider them divided into three equal sets; first, all that are less than a* + a? 
+a+1; second, all that are equal to or greater than a? + a?+a+1 and 
less than a* + 2a?-+ 2a+ 1; and third, all that are equal to or greater than 
a? + 2a?+ 2a+1. Now, tf we choose for the estimated cube root of a given 
number a + 4, a+ % or a+ 1, according as the number is in the first, second, or 
third set, the error will be less than 3, because for a 5 1, 


(a+ 32) < @+ 2a+ 1, 
a? + 2a? + 2a+1< (a+ 


and 


Hence there could not be an error of § in such an estimate without contradicting 
the fact that the number is in the given set. 
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.3. Illustrative Example. To evaluate 52.75, choose 4 for the estimated 
cube root. 
Then 


E, = (SP + 8)/s = 3.7448. 


M, = .028 

= 7.5 )/s = 3.75106 —. 
3.757 

Mz = .0003 —. 

E3 = 3.7510770 +. 

M; = .000,000,02 —. 


A SIMPLE DISCUSSION OF THE REPRESENTATION OF 
FUNCTIONS BY FOURIER SERIES. 


By PHILIP FRANKLIN, Massachusetts Institute of Technology. 


1. Introduction. Some time ago Professor Birkhoff (1921, 200) gave a brief 
treatment of the Fourier expansion of functions which were periodic and had 
three continuous derivatives. As most of the elementary examples of Fourier 
expansions correspond to functions with discontinuities, at least at the end 
points of the fundamental period interval, it is thought that the following dis- 
cussion, which covers such cases, may be of interest. While our proof reduces 
everything to first principles, it is much briefer than those usually given. 


2. Theorem. Having defined the Fourier coefficients of a function f(x) by 
the equations 


a, = : f(t) cos nidt; b, = 3 f( sin ntdt, 
T J—x T 


we shall now establish the following theorem: 

THEOREM. Let f(x) be a periodic function, period 27, continuous with a 
continuous first derivative, except for a finite number of points in each period interval, 
and let it have forward and backward derivatives at the points of discontinuity. 
Moreover, let it be defined as equal to the average value of its right and left hand 
limit values at those points. Then f(x) is represented by the series 


dao + > (an cos nx + by sin nz). 
n=1 
Proor. We wish to prove that 


f(x) = lim S,, 


if 

i 

A 

i 

| 

} 

j 

| 

| 

| 
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where 


8, = + > (dm cos mz + bm sin mx) 
m=1 


= + cos mtdt cos mx sin médt sin mz) 


[5+ cos m(t — 2) Jat 
m=1 


We first change the variable of integration from ¢ to u where 
t=ut+a2. 


Since the integrand is periodic, we may integrate over any complete period, 
and hence keep the limits unchanged, obtaining" 


S, = = + 2) [5+ cos mu | du oe + 2x)s,du. 
T Jur m=1 T 


We may evaluate the trigonometric sum s, by the following device: 


(2 sin w/2)s, = sin u/2 + >> 2 cos mu sin u/2 
m=1 


n 
sin u/2 + > [sin (m + 4)u — sin (m — $)u] 
m=1 
sin (n + 3)u, 
since the remaining terms appear twice with opposite signs. This gives: 


sin (n+ 2)u 
2 sin u/2 


at >, cos mu = 
m=1 
Our problem now is to show that 
f(x) = lim + x)s,du. 


From the definition of f(x) at the points of discontinuity, at all points, 
f(x) = 3f@@ +) + 3f@ —). 


Since 


+ 2)s,du = + x)s,du+ ftw + x)s,du, 


the conclusion will follow if 


+) = tim? ("feu + 2x)s,du; and site -)= lim Kc + x)s,du. 


e 
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We shall merely prove the first in full, as the second can be proved either by 
similar reasoning, or by applying the first result to the function F(y) = f(2% — y). 


Since 
=f s,du = — [ 5+ mu |du = 
0 TJo L2 mat 


5 +) = = {fe +)s,du = lim= +)s,du. 


bo! 


Thus the equation in question will follow from 


“fle +)s,du = lim= + 2x)s,du, 
7T 0 0 


or 


lim | x) — +)]sndu = 0. 


To discuss this equation, we break up the interval of integration (0, 7) into 
smaller intervals: (0, po), (po, 1), (Pp-1, 7); Where pi, pp-1 are the 
values of u for which f(u + 2) is discontinuous (exclusive of 0, which may be 
such a value), and where 7 is a value between 0 and 7, to be specified presently. 

The integral in the first interval is: 


u sin u/2 


as appears upon replacing s, by its value, and inserting the factor wu in both 
numerator and denominator. We may now obtain upper bounds for each 
factor in succession. Thus, 


fet) <D, <2), 


4 


as appears upon using the law of the mean, letting D represent an upper bound 
for the derivative of the given function f(z). Moreover, 


u/2 
sin u/2~ 2 
since its derivative (cos u/2) ie nw/2— u/2) is positive in the interval (0, 7), 
2 sin? u/2 
showing that its maximum value in that interval is that for u = 7, or 7/2. 
Finally, 
|sin (n + 3)u| <1. 
Consequently, 


[fu + 2) — fle 
0 


Drpo 
<| D- -tdu| < 


| 
Po Po 
+ 2) — fla +)]endu = fut 2) —f@+) _u/2_ sin (» +5 
0 Jo 
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This can be made small, say less than e/2, by taking pp small. 
The remaining integrals may now be treated by integrating by parts. We 
have: 


I, = [f(u + x) — f(a +)]sndu 


Pea 


— fx sin(n +5) udu 
2 


2 sin u/2 
_f(u+2) — fe +) cos (n+ 
2 sin u/2 n+4 
1 + x) cos (n+ 4)u 
n+4J,,, 2 sin u/2 
[f(u + x) — f(x +)] cos (n + 4)u cos M2 | du. 


4 sin? u/2 


But, if F is an upper bound for f(z), 
+ 2) — fl@+)| <2F, 
while, since all the p; are greater than po, 
sin u/2 > sin po/2. 


It follows from these inequalities that 


1 2F D F 
. 
n+3 lz po/2 — Pe) (; sin po/2 2 sin? po/2 )| 


As the quantity in the braces is independent of n, the sum of all the integrals 
I, will be numerically less than some expression independent of n (though in- 
volving ¢ through po), divided by n+ 3. Consequently, by taking n sufficiently 
large (> N), it can be made small, say less than €/2. 

We have shown that, for any ¢€, an n can be found for which 


ik [f(u+ x) — f(a +)]sndu < if n>N. 
0 


Consequently, when n = ©, the limit of the left member must be zero, thus 
completing the proof. 


a 
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AN ELEMENTARY ANALYSIS OF THE GENERAL EQUATION OF 
SECOND DEGREE.! 


By E. S. ALLEN, Iowa State College. 


1. Introduction. Almost all elementary books on analytic geometry analyze 
the general quadratic equation in x and y by means of two changes of axes. It 
is, so far as I know, only in Smith’s Conic Sections (p. 207) that a method of 
finding the foci of a conic section without change of coédrdinates is described. 
This method makes use of the polar properties of the foci and directrices. While 
making a class acquainted with conics recently, I was asked how it was possible 
to find the eccentricity, directrices, and foci of such a curve directly from its 
equation. The following answer to the question, which uses only “elementary” 
mathematical ideas, is, I believe, new. 


2. General considerations. If a conic has the focus (a, 8), the directrix 
xcos 9+ ysin@— p=0 


and the eccentricity e, its equation is 


V(2 — a)? + (y — B)? = e(x cos 0+ y sin 6 — p); 
that is, 


27(1 — é cos? 6) — 2ry(e* sin cos 0) + é sin? @) (1) 
— 2x(a — ep cos 0) — 2y(B — sin 6) + (a? + & — = 0. 
In order that the equation 
ax? + 2hay + by? + 29x + 2fy+e¢=0 (2) 
may have the same coefficients as an equation of the form (1), it is necessary that 
(a—1)(6-1) =P. 


This results from the first three of the following equations: 


a= 1-— é cos’ 8, g = — (a — ep cos 8), 
h= — sin @ cos 8, f=— 8), (3) 
b= 1-—e’ sin’ 8, c= — ep’. 
Consequently, if we have any equation of second degree, with real coefficients, 
a’a? + 2h’xy + b’y? + + 2f'y+c’ = 0, (4) 
we must multiply the first member by such a number k that 
(ka’ — 1)(kb’ — 1) = (kh’)?. (5) 


1 Read at the meeting of the Iowa Section of the Mathematical Association of America, 
May 2, 1924. 


iJ 
| 
| 
| 
| 
| 
| 
¥ 


480 THE GENERAL EQUATION OF SECOND DEGREE. [Dec., 


3. Parabola. In the case of the parabola, a’b’ — h? = 0, equation (5) is 
linear, and the values of a, b, --+, c are uniquely determined. If we demand that 
0 = 6 < 7, all the numbers e, a, 8, 6, p are found without ambiguity. 


4. Central conic. If we have a central conic, then a’b’ — h” # 0, and the 
roots of (5) are 


(a’ + b’) + b’)? — 4(a'b’ 
2(a’b’ — 


(6) 
by = = + — 4('b! — 
2(a’b’ — h’) 
Thus, k; and kp are evidently real. 
It follows from (3) that 
0’) 


2(a’b’ — h”) 


5. Ellipse. In the case of the ellipse (where a’b’ — h” > 0) the absolute value 
of the last term of the numerator is greater than that of the other two. Ac- 
cordingly, one value of e is real, the other imaginary. To obtain the real foci 
and directrices of a real ellipse, it is necessary to take the last term of (7) positive. 

From the known values of a, h, b, that of 6 is then determined. Equations (3) 
for g, f, c give us a quadratic equation for the determination of p; its roots are 
the values of p for the two real directrices. The values of a and @ are then 
found immediately. 


6. Hyperbola. If a’b’ — h” < 0, the curve is a hyperbola. Equation (7) 
shows that eé is necessarily positive; for the absolute value of the last term of 
the numerator is in this case less than that of the other terms. The latter are 
negative, as is the denominator. That eccentricity which corresponds to the 
real foci has, then, to be chosen. Having e, we are now able to find p. 

The equation which p must satisfy is 


(et — — 2° (g 
The quotient of the discriminant of this equation by the positive number é? is 


= bg’ — 2fgh + af? + c(1 — a — b) 
= — 2f’g'h’ + a'f”) — + b’) + ke’. 


Now, from (5), 


k(a’ + b’) —1= — h”); 
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consequently 
a’ h’ 
f'|- 
In view of the fact that kik, = a < 0, the two values of B will have 
a — 


opposite signs, and that one of the two k’s must be chosen whose sign is opposite 
that of the determinant. k having been found, the solution is identical with 
that for the ellipse. 


7. Perpendicularity of axes. Since 
kya’ —1 kea’—1 a” (a’ + b’)a’ 
a’b’— h” a'b’ — hh” 


tan 6; tan 0, = 


we find, of course, that the two values of 6 differ by = . 


QUESTIONS AND DISCUSSIONS. 
Eprrep sy C. F. Gummer, Queen’s University, Kingston, Ont., Canada. 


The department of Questions and Discussions in the MONTHLY is open to all forms of activity 
in collegiate mathematics, including the teaching of mathematics, except for specific problems, 
especially new problems, which are reserved for the separate department of Problems and 
Solutions. 


DISCUSSIONS. 


I. On CHECKING THE SOLUTION OF A TRIANGLE. 
By C. N. Mitts, Teachers College, Aberdeen, S. Dak. 


In the June, 1924, issue of the MonTHLY, page 292, Professor E. J. Moulton 
gives a discussion relative to using the Sine Theorem for checking the solution 
of a triangle. For a complete and dependable check it is much better to use a 
formula which involves all the sides and angles of the triangle. Besides the 
usual relation that the sum of the angles must equal 180°, use the formula 


(a — b) cos (C/2) = ec sin [(A — B)/2]. 


When using logarithms the products are readily found, since the logarithms of 
some of the terms have been used in finding the required parts. 

This equation is known as Mollweide’s equation, but it was known before 
his time. (See Wilczynski, Plane Trigonometry and Applications, pages 104 
and 105.) 


=—1], 
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II. On Taxinea Square Roots or INTEGERS. 
By D. F. Barrow, University of Georgia. 


The Diophantine equation 
(1) 


has integral solutions in x and y when 7 is not a perfect square and they have 
the following property:! If 2 and yo satisfy (1), then 


1 = 22 0Yo, 
(2) 
will also satisfy (1)? 

Now it is evident that if x and y are large numbers satisfying (1), the fraction 
y/x will be a close approximation to the square root of n. Furthermore, if 
we can find any solution of (1), then successive applications of (2) will give us 
as large a solution as we please. We can thus find the square root of n as accu- 
rately as we please as a common fraction; and, of course, reduce it to a decimal 
if we wish. The method seems to be of most use in case very accurate results 
are desired. 

As an example we will find the square root of 2 to fifty decimals. By in- 


specting the equation 
y? — 227 = 1, 


we see that 2») = 2 and yo = 3 furnish an initial solution. Then, by successive 
applications of (2), we find: 


a1 = 2-2-3 yi = 17 

= 2-2-2-3-17 = 577 

= 2-2-2-2-3-17-577 ys = 665857 

= 2-2-2-2-2-3-17-577- 665857 ys = 866731088897. 


If we divide the largest value of y by the corresponding value of x, we obtain 
the square root of two to about twenty-four decimals. However, the following 
method, which is evidently applicable to all such problems, is more convenient 
and increases the accuracy without using any larger numbers: From (2) we find 


= Yyo/xo — 1/2aoyo. (3) 


Now we will use subscripts to denote the successive values of x and y obtained 
from an initial pair of values by use of (2); and remember that the accuracy 
increases with the size of the numbers. We are led to the following series: 


Vn = yo/xo — 1/2xoyo — 1/4xoyoy: — 1/8xoyoyry2 — (4) 


1R. D. Carmichael, Diophantine Analysis, pp. 26-29. John Wiley & Sons. 
? This fact was noted by Wallis. See L. E. Dickson, History of the Theory of Numbers, vol. 2, 
p. 351. Enprror. 
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Each term of this series is obtained from the preceding by dividing by twice 
the appropriate value of y. In the following calculation the successive terms 
of this series are shown for the example we took where n = 2. It was found 
that six terms gave forty-eight decimals accurately, and so the first few digits 
of the seventh were calculated by logarithms. A check calculation was carried 
out starting with the numbers 2» = 70 and yo = 99, and the result agreed with 
that given below. Thus the square root of two is checked through the fifty- 
third decimal place. 

It looks as if the success of this method depended on the accidental discovery 
of some solution of (1) to start with. The following numerical example will 
illustrate a general method which is straightforward and always certain of 
success. 

To find a positive integral solution of 


— 1327 = 1. 


Suppose (a, y) to be a solution.’ Evidently y is greater than 32 and less than 
4x. Set y = 32+ y’ and obtain 


y” + bay’ — 42? = 1. 
Evidently z is greater than y’ but less than 2y’. So we set x= y’+ 2’ and 
obtain 
3y” — — 42” = 1. 

Now the idea is that these substitutions give us equations satisfied by smaller 
and smaller numbers, and we must finally reach an equation whose solution is 
(0, 1) or else (1, 1). When this happens we will see it by inspection, and can 
then trace back through the successive substitutions to the values that satisfy 


the initial equation. In the case we are solving, we are led through the additional 
substitutions: 


to the final equation 
By” + — = 1; 


and this is satisfied by (1, 1). Tracing back to the beginning, we find that 
x = 180 and y = 649 is the solution of the equation we started with. 
The details of the calculation of square root of two by the series 


V2 = 3/2 — 1/2-2-3 — 1/2-2-2-3-17 — --- 


1 The argument used here does not include a proof of the existence of asolution. Thata solution 
exists was first proved by Lagrange (see Dickson, History, vol. 2, p. 358). Lagrange’s treatment may 
be found in G. Chrystal, Textbook of Algebra, part 2 (1900), pp. 478-481. Fora different treatment, 
see R. D. Carmichael, Diophantine Analysis. Enprror. 
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are as follows: 


1.50000 00000 00000 00000 00000 00000 00000 00000 00000 00000 0000 
— .08333 33333 33333 33333 33333 33333 33333 33333 33333 33333 3333 
— .00245 09803 92156 86274 50980 39215 68627 45098 03921 56862 7450 
—.00000 21238 99819 89329 52730 48560 84548 20430 03122 98229 5171 
—.00000 00000 01594 86182 46059 55387 60466 65015 77696 33954 6616 
—.00000 00000 00000 00000 00008 99292 83216 50453 10050 39896 3426 
—.00000 00000 00000 00000 00000 00000 00000 00000 00000 00028 5928. 


When the negative terms are added together and subtracted from the positive 
term, the following value is obtained for the square root of two: 


1.41421 35623 73095 04880 16887 24209 69807 85696 71875 37694 807 --- 


III. Reat Roots or Equations witH CoMPLEX COEFFICIENTS. 
By I. A. Barnett, University of Cincinnati. 


The purpose of this note is to give necessary and sufficient conditions that 
algebraic equations of the second and third degrees with complex coefficients 
shall have an assigned number of real roots. These criteria follow almost 
immediately as corollaries of a theorem given in Dickson’s Elementary Theory 
of Equations, First Edition, page 164. This theorem is as follows: 

Necessary and sufficient conditions that 


f(x) = agx™ + +++ + am, a #0, 
g(x) = + +b, bo 


and 


shall have a common divisor of degree d, but none of higher degree, are R = 0, 
R, = 0, ++, Ra-1 = 0, Ra ¥ 0, where R is given by the expression 


Qo Ag Am 0 0 

0 O ap a +++ Gm +++ Of en rows 
=.-- 0 ado Gm 

0 O bh bn 


and R, is the determinant derived from R by deleting the last k rows of a’s, 
the last k rows of b’s, and the last 2k columns. 
This will be referred to as Theorem A. 


1 


i 

| 
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In case m = n, one may write the determinant R in the form 


dy, eee din 
R= (— doy 
da 
where 
d;; = (aob;+.;-1) + (a;-1b;) 
and 


(ajbx) = a,b, a,b;. 
1. Consider first the quadratic equation 


ax? + br+c= 0, a ~ 0, (1) 
where 


Equation (1) may be written in the form 
+ Bix + + + Box + = 0. (2) 


Case 1. One and only one real root. Suppose it is required that (1) shall 
have one and only one real root 2;. From (2) it is seen that a necessary and 
sufficient condition for this to be so is that the equations 


aa? + yi = 0 (3) 
+ Box + = 0 (4) 


shall have one and only one real root x; in common. In other words, the left 
hand members of (3) and (4) must have a linear factor in common and no factor 
of higher degree. Therefore, upon application of Theorem A, one may state 
the following result: 

Necessary and sufficient conditions that equation (1) have one and only one 
real root are that 


and 


a Bi O 
a Be ye O : a. Be 


O a Be 
which may also be written in the form 
Qi = (ary2)? — (a1B2)(Bix2) = 0, Q2 = 0. 
That is, (a:y2) is a mean proportional between (aif82) and (8,72). 
It follows of course as a corollary that Q: # 0 is a necessary and sufficient 
condition that the quadratic equation (1) have no real root. 


Another corollary is that a quadratic equation with real coefficients (a2 
= B. = Y2 = 0) cannot have one real root. 
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Case 2. Two real roots. Let it now be required that both roots of (1) be 
real. Then (3) and (4) must have two real roots in common. Now, according 
to Theorem A, Q, = 0, Q2 = 0 would be necessary and sufficient conditions 
that the left hand members of (3) and (4) have a quadratic factor in common, 
but this would be the case even if equations (3) and (4) had a complex root in 
common. To rule out this case one must have the condition 8B)? — 4a;y; = 0. 
Hence, necessary and sufficient conditions that equation (1) have two real 
roots are: 

Q: = 0, = 0, BY — 4aryi = 0. 


This may be put more simply. For, the condition Q2 = (a:f82) = 0 with Q; = 0 
implies (a1y2) = 0; and hence, 
= po, phi, Y2= 
Thus equation (1) reduces to 
+ y= 0 


with the restriction 8,7 — 4a:71 = 0, as was to be expected. 
One may note in passing that when the two roots of equation (1) are equal 
but not necessarily real, one must have the two conditions 


— Bo? — 4aryi + = 0 
BiB, — 2arye — = 0 


obtained by setting the discriminant of (1) equal to zero. 
2. Consider next the cubic equation 


ax? + be? + cr+d= 0, ax 0, (5) 
which may be written more explicitly 
+ + + 81) + + Bax? + yor + 52) = 0. 
Case 1. One and only one real root. The equations 
+ Bi? + + = 0, (6) 
aga? + Boa? + yor + 52 = 0 (7) 


must have one and only one real root in common. Hence, by Theorem 4A, one 
has that necessary and sufficient conditions that equation (5) has one and only 
one real root are that 
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The expansions of these determinants may be put in the following form (cf. 
Dickson’s Theory of Equations, p. 156): 


Cy, = (a52)® — 2(a182) — (e152) (8152) + 
+ (e182) (8152)? — (a1B2) (Bry2) 
Cz = — (a182)[(Biv2) + (a152)]. 


Case 2. Two and only two real roots. The left hand members of (6) and 
(7) must now have a quadratic factor in common but since it is further required 
that the common roots be real, one must have, moreover, that the discriminant 
of (6) be non-negative. Hence necessary and sufficient conditions that equation 
(5) shall have two and only two real roots are that 


Bi 


a2 Be 


C, = 0, = 0, C3; = ~ 0, 


and 
A= — 48:95: + — — 270,767 = 0. 


One may readily verify that the conditions C; = 0, C. = 0 may be replaced 
by the simpler conditions 


C, = 0, (a152)* — (152) — (1182) (8152) + (0182) (8152)? = 0. 


Case 3. Three real roots. Applying Theorem 4A, one finds immediately that 
necessary and sufficient conditions for equation (5) to have three real roots are that 


C, = 0, C, = 0, C; = 0, A20. 


Since C3; = (a182) = 0, one sees from the expanded form of C; that (ayy2) = 0, 
and hence, from the expression for C;, that (a,é) = 0. Hence, 


a= pa, phi, 4 = pb, 
and equation (5) reduces to 
+ Bia? + + 5, = 0 
with the condition A = 0. 
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RECENT PUBLICATIONS. 


EpiTep sy W. B. Carver, Cornell University, to whom books and communications should be sent. 
REVIEWS. 


Projective Geometry. By R. M. Wincer. New York, D. C. Heath and Co., 
1923. xiii + 443 pages. Price, $4.40. 


The task which Professor Winger has set himself in this book and the notable 
contribution which it makes to mathematical text-book literature are in no way 
adequately suggested by the title. It bears little resemblance to the text-book 
with which we are familiar under this name, but represents pioneer work in the 
spirit of modern advances in algebra and geometry. The author has chosen 
the analytic method of attack because, as he says in the preface, it “makes it 
possible to capitalize the student’s collegiate training in algebra, analytic 
geometry, and calculus, and at the same time to articulate the subject with his 
future mathematical work.” 

The emphasis and spirit of the work are even more strongly algebraic than 
this would suggest. In fact the applications to geometry of one and two dimen- 
sions of the invariant theory of binary and ternary forms is the field to which 
Professor Winger would introduce the student. It would not be easy to find a 
satisfying short title for these chapters on the geometrical interpretation of 
modern algebra, and perhaps the author was wise in not trying to disclose in the 
title the exact nature of his undertaking. In the following outline the reviewer 
has attempted not merely to give the author’s selection of material but also to 
suggest the emphasis. 

The definition of projective codrdinates in one and two dimentions and their 
transformation discussed in Chapter V may be said to be the goal reached in the 
first quarter of the book. The projective coérdinate of a point on a line is defined 
as a double ratio expressed in terms of abscissas; homogeneous projective co- 
érdinates of a point in a plane are defined formally in terms of the Cartesian 
equations of the sides of the triangle of reference; while for homogeneous projective 
coérdinates of a line the Pliicker equations of the vertices are similarly used. 

Leading up to this chapter we have a discussion of essential constants; 
duality in the plane based on a comparison of Cartesian and Pliicker coérdinates; 
classification of the conic defined as the locus of the general equation of the 
second degree in three homogeneous variables with real coefficients, and of the 
circle with complex coefficients, as exhibiting the use of the line at infinity and 
the circular points; and the harmonic properties of the quadrangle and quadri- 
lateral. 

In Chapter VI we find a scant forty pages devoted to the “ beautiful synthetic 
treatment of the conic, including Pascal’s theorem and its consequences,” 
Brianchon’s theorem, poles and polars, and polar reciprocation. Even here our 
conic is introduced as the result of eliminating the parameter between two pro- 
jective pencils expressed analytically. 
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Chapters VII, VIII, and IX, the remaining eighty pages of the second quarter, 
are occupied with binary geometry: collineations and involutions, polar forms 
derived by means of a differential operator, and algebraic invariants culminating 
in the complete system of the binary quartic. 

Chapter X, sixty pages, the analytic treatment of the conic, the author says 
in the preface, may follow Chapter V; but let him who thinks to avoid the alge- 
braic details of the intervening chapters beware. Much of this chapter will be 
wholly unintelligible without them. He will find, in fact, many explicit refer- 
ences to those omitted pages. The chapter is divided into two parts: the first 
considers the conic as a rational curve, the three coérdinates of a point or line 
being expressed as quadratic functions of a parameter, and is largely devoted to 
binary forms on the curve; the second handles the conic as the locus of a ternary 
equation in point and line coérdinates, considering especially polar properties. 

Chapter XI opens with a classification of non-singular planar collineations 
which it follows with a discussion of certain collineation groups and absolute 
coérdinates. This furnishes an introduction to the work of Morley on Reflexive 
Geometry. 

Chapter XII treats of cubic and higher involutions and their applications to 
rational curves and makes contact with the author’s investigations on self- 
projective curves. 

The concluding Chapter XIII, an introduction to non-Euclidean geometry, 
is based largely on the work of Klein. 

The reviewer gladly expresses his thanks to Professor Winger for his book as 
a treatment of the subject-matter it deals with. Preceded or accompanied by a 
thorough training in synthetic geometry with due emphasis on construction 
problems, it will perform a valuable service. But if the title of the book and the 
author’s description of it as “an introductory account for senior college and 
beginning graduate students” imply an invitation to replace our time-honored 
courses in synthetic geometry, the reviewer must emphatically express his opinion 
that such a step would be a sad mistake. " While acknowledging the important 
contributions of the analytic method, he is firmly convinced that the synthetic 
procedure must not be discarded, but must be given a large place in introductory 
courses if that power of visualization which Reye claimed projective geometry 
could develop is to be attained. 

Of course any adequate appreciation of the historical development of the 
subject cannot neglect the synthetic. The footnote on page 116, “Pascal’s 
theorem marks the climax of the classical theory of projective geometry,” if it 
means that development along synthetic lines has been of minor importance 
since the days of Pascal, conveys a wholly mistaken conception of the origin and 
growth of modern geometry. One cannot do justice to the achievements on which 
our present knowledge rests without citing von Staudt, whose name nowhereappears 
in our text, not to mention a host of others who have advanced synthetic geometry. 
For the cultivation of the geometrical imagination a little work with axial pencils 
and the regulus is worth far more to students of the grade of advancement 
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indicated than a consideration of the “curious and startling properties of isotropic 
lines”; and duality in space, mentioned only in a footnote, should be dwelt upon 
at length. 

The present tendency to avoid geometrical reasoning, shown in the substi- 
tution of the elements of the calculus for some of the best parts of plane analytic 
geometry; the disinclination to think in terms of space, seen in the decline of 
elementary solid geometry; and the neglect of drawing and descriptive geometry 
as important parts of the training of the mathematician bode ill for the future of 
geometry in this country. How are we to produce worthy successors of the 
great geometers of the past, if elementary solid geometry, synthetic projective 
geometry, and descriptive geometry are to be thrown on the scrap-heap of 
discarded disciplines or relegated to a place among the mechanical appliances of 
the engineer? 

The reviewer wishes he could speak only words of praise of the way in which 
Professor Winger has handled his material, but he would be unfaithful to his task 
if he failed to mention what he considers a serious defect. At many points he 
finds a lack of that clearness and accuracy of statement which a teacher would 
wish to commend to his students. The introductory article of Chapter VI on 
the projective generation of conics, which, because of its fundamental importance, 
should receive the greatest care, furnishes a striking illustration. Following the 
theorem: “The locus of intersections of corresponding lines of two projective 
pencils is a conic passing through the centers of the pencils,” the student is asked 
to suppose the two pencils as given by the equations 


(ax) + A(bxz) = 0 and (cx) + A(dx) = 0, 


and is told that these pencils will be projective if he correlates lines having the 
same parameter; d is eliminated and the second degree equation, 


(ax) (dx) — (cx)(bx) = 0, (1) 


is obtained. This does not by any means prove the theorem, for it is not shown, 
nor is it true, that he must correlate lines having the same parameter to obtain 
projective pencils. Then without any explanation that the base lines of the 
pencils may be altered, he is asked to choose the common line as the line \ = 0. 

Later it is asserted that the equation (1) represents a general conic because it 
contains five essential constants. The chapter on essential constants is scarcely 
adequate as a basis for showing this, nor is the assertion true, for it is obvious 
from its origin that equation (1) represents not the general conic but a real conic. 

It would seem that only a failure to give the synthetic due consideration could 
be responsible for the author’s definition of a collineation on a line as the result of 
two perspectivities; such collineations obviously have real double points. 

To the same neglect of the synthetic may be attributed the desire to obliterate 
the invidious distinction between real and imaginary seen in the statements, 
footnote, page 157, “Ina strict projective classification (of collineations) we should 
not distinguish real and imaginary (double points),’”’ and on page 164, “An 
elliptic collineation may, however, be transformed into a hyperbolic.” 
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But in spite of this criticism of Professor Winger’s writing, it should again be 
asserted that he has produced a valuable book, one with which every teacher of 
advanced geometry must be familiar. The numerous exercises, nearly nine 
hundred in all, and the very full index covering eighteen pages are features which 
will especially commend its use. 

J. W. BrapsHaw. 


The Teaching of Mathematics in the Elementary and Secondary School. By J. W. 
A. Youne. New Edition. New York, Longmans, Green and Co., 1924. 
xviii + 451 pages. Price, $2.20. 


It is now about nineteen years since the first edition of this work appeared. 
These years have brought many changes in the teaching of mathematics, many 
innovations in text-books, and many new opinions as to the purposes that should 
characterize the selection of the material that is best suited to the needs of 
American pupils. Indeed, as one considers the mathematical offering in our 
schools twenty years ago, and compares it with the offering of today, and as he 
contrasts present methods of measuring the accomplishments of pupils with 
those of the early years of the twentieth century, he may be led to feel that the 
changes have been almost revolutionary. It is with some such ideas in mind 
that Professor Young has given us the revision of a book that has long been 
recognized as a standard work for teachers, and that ranks as one of the most 
sane and scholarly productions of its kind to be found in any language. 

The new edition is in large part a reprint of the original one. The first 345 
pages are identical, or substantially so, with the first edition; but upwards of a 
hundred pages have been added, setting forth the changes that the author feels 
to be the most significant in the last ten years. These changes center about the 
work of the National Committee on Mathematical Requirements, and in par- 
ticular the study made by Miss Blair of the question of the disciplinary value of 
the science, and a consideration of the purposes of the study of mathematics, the 
modern curriculum, the possibilities of introducing an elementary course in the 
calculus, the use of the function concept as a basis for curriculum making, and 
the simplification of the language of mathematics. Professor Young also includes 
in the added pages a bibliography of various important works on the teaching of 
mathematics that have appeared since the first edition was printed. 

In an article in Die Rundschau for September, 1923, George Brandes sets 
forth in these words Ibsen’s method of judging new books: “He judged them by 
a single quality: the only thing that mattered in his mind was whether they were 
intimately connected with the soul-life of the author. If so, they were good. 
If not, they were merely mechanical.” 

This is the opinion of a great mind, and it is a noble view to take. Professor 
Young’s book is intimately connected with his “soul-life”’; it is a good book; it is 
filled with scholarship of the type that our teachers in America need; it is ex- 
pressed in a readable and felicitous style; and it fills a need on the part of teachers 
that no other book so seriously attempts to recognize. 
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The book will be criticized by the ultraradical school. It has little to say of 
the modern types of psychological tests, for example, and there are those who 
see little else in the teaching of anything,—just as a man who insures a house is 
likely to see nothing in the artistic work of the architect or in the fine details due 
to the master builder. It assumes that the well-educated man or woman to- 
day needs to know what mathematics signifies, just as each needs to know what 
geography and history. and literature and science and the fine arts signify, and 
it is little concerned with those who talk endlessly about project methods and 
curricula which shall omit all mathematics and language and science except as 
these have a direct bearing, as slight as possible, upon some narrow vocation. 
Against all this educational froth of narrow-minded theorists Professor Young 
wages silent but effective combat, and his book deserves to be ‘read and reread as 
one of our best exponents of common-sense mathematics that, freed from many 
of its early imperfections, should find place in our American schools. 


Davip EvGENE SMITH. 


Kreisevolventen und Ganze Algebraische Funktionen. By Dr.H.ONNEN. Leipzig, 
Teubner (Vol. 51, Mathematisch-Physikalische Bibliothek), 1923. 49 pages. 
Price M. 1.40. 


This pamphlet is one of a collection which has received little or no notice 
hitherto in the pages of the MonTHiy devoted to reviews. Its editors, W. 
Lietzmann and A. Witting, characterize its volumes as having two purposes:— 
first to go more deeply into certain elementary problems that have general 
cultural significance or especial scientific importance; next, without supposing 
too much prerequisite knowledge on the part of the reader, to introduce him to 
new fields in pure and applied mathematics. In many cases this prerequisite 
knowledge does not exceed that furnished by our freshman mathematics, but it 
might be well to bring to the reading somewhat more than average freshman 
intelligence. This collection would help solve many a difficulty in the preparation 
of programs for mathematical clubs, unless, indeed, German has become for the 
time being a dead language for our undergraduates. 

The present volume gives, with considerable detail and with the help of a 
number of figures, a most interesting geometrical interpretation of the problem 
of real root separation and approximation for real algebraic equations in one 
variable. No new algebraic results are obtained,—on this side the author 
merely obtains from his geometric considerations such well-known elementary 
theorems as those of Descartes, Budan-Fourier, and Sturm, and _ illustrates 
Newton’s method of approximation. The interest is in the way he does it. 

When a stretched string with a knot on it is unwound from the circumference 
of a circle, the knot traces a curve called a first involute of the circle. If the 
radius OP» of the circle revolves through an angle w, the tracing point P of the 
unwinding string determines on the tangent at Po a segment PoP; of varying 
length p;, which in all its positions is a radius of curvature of the first involute. 
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It readily follows that if po is the radius of the circle, then 
pi = pow + constant, 


the constant depending on the initial value of p;. Similarly we obtain a second 
involute by unwinding a stretched string from the first involute in such a way that 
its point of tangency is at P;. From the second involute we generate a third 
involute and so proceed to the nth involute, whose radius of curvature p, is ex- 
pressible as a polynomial f(w) of the nth degree in w. The p’s are so related that 
each is the derivative with respect to w of its successor. 

Conversely, to every polynomial f(w) and its successive derivatives corre- 
sponds a chain of involutes. The real roots of f(w) are values of w for which the 
nth involute has simple or coincident cusps. We can think of the whole chain of 
involutes corresponding to f(w) as traced by the unwinding process as w increases, 
and we have thus a picture of the simultaneous variation of the polynomial and 
its derivatives. 

From these fundamental ideas the author proceeds to rediscover, or at least 
reillustrate, certain familiar chapters of the elementary theory of equations. 
The style is clear, interesting, graceful. 

D. R. Curtiss. 


NOTES ON NEW PUBLICATIONS. 


Volume one of the Exterior Ballistic Tables, planned and initiated by Pro- 
fessor A. A. Bennett, of the University of Texas, while with the Ordnance Depart- 
ment, has just appeared in print as Ordnance Department Publication No. 1107. 
It is the most extensive table of ballistic functional values ever published. 
Volume two, computed by refined methods of triple interpolation in the present 
volume and without new trajectory integration, will present the same data in a 
form available for range table construction, and while analogous to the Gavre 
tables will.be vastly more comprehensive. 


ARTICLES IN CURRENT PERIODICALS. 


AMERICAN JOURNAL OF MATHEMATICS, volume 46, no. 3, July, 1924: ‘Geometrical 
aspects of the Abelian modular functions of genus four” by A. B. Coble, 143-192; “The curve 
of ambiance”’ by F. Morley, 193-200; ‘On a class of invariant subgroups of the conformal and 
projective groups in function space”’ by I. A. Barnett, 201-214. 


ANNALS OF MATHEMATICS, second series, volume 25, no. 2, December, 1923: ‘A contri- 
bution to the theory of closed chains” by A. Arwin, 91-117; ‘On the characterization of the 
set of points of A-continuity’”’ by H. Blumberg, 118-122; ‘On the Ampere-Cauchy derived 
functions” by H. L. Smith, 123-136; ‘‘Note on certain semi-invariants of n-lines’’ by L. P. 
Copeland, 137-141; ‘‘The Fredholm theory of the Stieltjes integral equations’’ by C. A. Fischer, 
142-158; ‘“Rectilinear congruences referred to special surfaces” by M. C. Foster, 159-180; 
“Parallel propagation of a vector around an infinitesimal circuit in an affine-connected manifold”’ 
by J. L. Synge, 181-184. 


BULLETIN OF THE AMERICAN MATHEMATICAL SOCIETY, volume 30, no. 7, July, 1924: 
“The equation of the eighth degree” by A. B. Coble, 301-313; ‘Group of a set of simultaneous 
algebraic equations’’ by L. Weisner, 314-316; ‘‘On a type of plane unicursal curve” by H. Hilton, 
317-321; ‘Surfaces with orthogonal loci of the centers of geodesic curvature of an orthogonal 
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system” by M. Foster, 322-327; “Quadratic fields in which factorization is always unique’’ 
by L. E. Dickson, 324-334; “The Jacobian of a contact transformation” by E. F. Allen, 335-337; 
“Integro-differential invariants of one-parameter groups of Fredholm transformations” by A. D. 
Michal, 338-344; ‘Reductions of enumerations in homogeneous forms” by E. T. Bell; ‘The 
scientific work of Joseph Lipka’’ by W. C. Graustein, 352-356; “‘Extension of Bernstein’s theorem 
to Sturm-Liouville sums” by E. Carlson, 230-240; ‘An existence theorem” by E. Hille, 241-248; 
“On the complete independence of the postulates for betweenness’”’ by W. E. Van de Walle, 
249-256; ‘A new set of postulates for betweenness, with proof of complete independence” by 
E. V. Huntington, 257-282. 


L’ENSEIGNEMENT MATHEMATIQUE, volume 23, no. 5-6, July, 1923: “Sur l’inversion des 
produits arithmétiques” by E. T. Bell, 305-308. 


PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES, volume 10, no. 7, August, 
1924: ‘Concerning upper semi-continuous collections of continua which do not separate a given 
continuum” by R. L. Moore, 356-360. 


QUARTERLY JOURNAL OF PURE AND APPLIED MATHEMATICS, volume 50, no. 2, August, 
1924: “On surfaces whose asymptotic curves are cubics” by C. H. Sisam, 149-153; ‘Some 
two-dimensional loci” by J. L. Walsh, 154-164. 


TRANSACTIONS OF THE AMERICAN MATHEMATICAL SOCIETY, volume 26, no. 2, April, 
1924: “On the expansion of analytic functions in series of polynomials” by J. L. Walsh, 155-170; 
“Operations with respect to which the elements of a bodlian algebra form a group” by B. A. 
Bernstein, 171-175; ‘‘Isometric W-surfaces’”’ by W. C. Graustein, 176-204; ‘‘Space-time continua 
of perfect fluids in the general relativity” by L. P. Eisenhart, 205-220; ‘Equivalent rational 
substitutions” by J. F. Ritt, 221-229. 


UNDERGRADUATE MATHEMATICS CLUBS. 


All reports of club activities should be sent to H. J. ETTLINGER, 2910 Harris Park Ave., 
Austin, Texas. 


CLUB ACTIVITIES. 


Pr Mu Epsiton or Syracuse UNIversity, Syracuse, N. Y. 
[ 1923, 40.] 


In the academic year 1922-1923 twenty-two members were elected, one instructor, two 
graduate students and nineteen undergraduates, among them two advanced students in the 
College of Business Administration. In the year 1923-1924 thirty-six members were elected, 
classified as follows: faculty three, graduate students two, undergraduates thirty-one; according 
to colleges, graduate school two, liberal arts twenty-three, applied science nine, business admin- 
istration two. 

The officers for the year 1922-1923 were: director, Otto Gelormini, faculty; vice director, 
I. S. Carroll, faculty; secretary, Olive Jakway ’23; treasurer, Otis P. Hendershot ’23; librarian, 
Helen Franklin ’23. The executive committee consisted of the five above-named officers and 
four additional members: Olga Pfau ’23, Georgia Mason ’23, Margaret Smith ’23, Vivian B. 
Peckham ’23. The scholarship committee was F. F. Decker and I. 8. Carroll, faculty members. 
The officers for 1923-1924 were: director, I. S. Carroll, faculty; vice director, May J. Sperry, 
faculty; secretary, Eleanor A. Carpenter ’24; treasurer, Vivian B. Peckham ’24; librarian, 
Julia W. Bower ’25. The executive committee consisted of the five above officers and the fol- 
lowing four additional members: Otis P. Hendershot, Gr., Ruth Lyons ’24, Adele Armstrong ’24, 
George Howell ’24. The scholarship committee was composed of W. G. Bullard, May N. Har- 
wood, faculty, Freda Jones, Helene Aldrich, Vivian B. Peckham ’24. The officers elected to 
serve during the year 1924-1925 are: director, May N. Harwood, faculty; vice director, May 
J. Sperry, faculty; secretary, Vera Keeney ’25; treasurer, Reginald Steel ’25; librarian, Dorothy 
Park ’25. The additional members of the executive committee are Helen O’Donnell ’26, Warren 
Lyon, Gr., Louis Rees, Gr., Kenneth Robertson ’26. 
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The following programs were given: 

November 27, 1922: Initiation. Dr. Bullard spoke on “History of Pi Mu Epsilon” and Dr. 
Roe on “The symbols of Pi Mu Epsilon.” 

December 18, 1922: ‘The application of mathematics to the derivation of physical formule 
from experimental data’’ by Otis P. Hendershot ’23. 

February 19, 1923: ‘Illustrations of calculus proofs of physical principles’’ by Georgia Mason ’23. 
“Volume of a tetrahedron in terms of the coérdinates of its vertices’? by Olga M. Pfau ’23. 

March 19, 1923: Initiation. Drs. Decker, Bullard and Roe addressed the new members. 

April 16, 1923: ‘‘ Development of notation and calculation” by Helen I. Franklin ’23. ‘‘ Develop- 
ment of Euclidean geometry’’ by Olive Jakway ’23. 

During the year 1922-1923 two socials were held, a wiener roast in the fall and a Christmas 
party. During the year 1923-1924 a picnic and a Christmas party were given to which all 
majors and minors in the department were invited. 

November 12, 1923: Initiation. Drs. Roe and Bullard addressed the new members especially. 

December 12, 1923: “Higher plane curves” by Myra I. Johnson, Gr. ‘Problems of Equi- 
librium” by Otis P. Hendershot, Gr. 

March 15, 1924: Initiation banquet. All alumni and members of other chapters were invited. 
Sixty-five were present. Director Carroll was toastmaster and on the subject of “ Powerful 
tools of modern mathematics” called for treatment of the following: “Pointers,” Vice- 
chancellor Graham; ‘Chalk,” Professor Lyon; ‘Red ink,” Professor Harwood; “Tables— 
banquet and log,’’ Professor Bryant; “The calculus of ideals,’’ Dr. Roe. 

April 7, 1924: “Some curiosities of‘ancient mathematics” by Freda Jones ’24. “Railroad 
curves” by Robert Manly ’24. “Generalizations and specializations’? by Dr. Roe. 

April 28, 1924: ‘Parallel operations of electro-generators”’ by Henry J. Hall ’24. “Applications 
of mathematics to engineering’? by Milliard C. Rowley ’24. “Military ciphers’ by Pro- 
fessor Lyon. 

May 12, 1924: ‘‘Archimedes” by Marie Dodge ’24. ‘The development of the calculus” by 
Mildred Buck ’24. “ Differential equations” by Vivian B. Peckham ’24. 

Among the memberships held by members of the Syracuse chapter in other scholarship 
organizations for the year 1923-1924 are the following numbers: Phi Beta Kappa nineteen, Phi 
Kappa Phi eighteen, Sigma Xi fifteen, Tau Beta Pi ten. 


(Report by Professor E. D. Roe, Jr.) 


THe EvciipEaN CIRCLE OF THE UNIVERSITY OF INDIANA, Bloomington, Ind. 
[ 1923, 336. ] 


The following program was given by the Euclidean Circle of the University of Indiana for 

the year 1923-1924: 

October 15, 1923: “Two great figures in the theory of equations’? by Miss Eva Graham. 

November 5, 1923: ‘History of great learned societies’? by Miss Mary Martin. 

November 19, 1923: ‘The disciplinary value of mathematics” by President W. L. Bryan. 

December 10, 1923: “Training of mathematics teachers at Indiana University” by Professor 
D. A. Rothrock. 

January 7, 1924: “Student life in medieval universities” by Miss Jeanett Grubb. ‘The curricula 
of medieval universities” by Mr. Lionel Martin. 

February 6, 1924: ‘Magic squares” by Miss Mary Sangernebo. 

March 14, 1924: “History of scales of notation” by Miss Hazel Butler. ‘Properties of scales 
of notation” by Miss Dorothy Munns. “Mathematical paradoxes” by Mr. C. E. Me- 
Clintock. 

March 17, 1924: “The ideal mathematics teacher” by Dean Agnes E. Wells. 

March 31, 1924: “Relativity” by Mr. B. A. Howlett. ‘Constructions with ruler and compasses” 
by Mr. James Woodburn. 

April 21, 1924: “History of the theory of numbers’’ by Miss Dorothy Ridgway. ‘Some theorems 
in the theory of numbers”’ by Mr. Herschel Newsom. 


(Report by Professor K. P. Williams.) 
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Tue MatHematics oF Cooper Union, New York City. 
[1924, 146.] 


The following officers served for the year 1923-1924: president, Fred Buhrendorf ’25; vice- 
president, Barnett Emmerich ’25; secretary, Hector Audino ’25; faculty advisers, Professor 
H. W. Reddick and W. J. Pickett. The annual prize, a polyphase duplex slide rule, given by 
the Club to the member of the first year class having the highest average in mathematics, was 
won by Samuel Lubkin ’27. 

Meetings were held on alternate Thursdays as follows: 

November 1, 1923: An exhibition of mental calculations by Somesh Chandra Bose, Hindu 
mathematical prodigy. 
November 15, 1923: “Sets of integers representing the edges and the diagonal of a rectangular 

parallelopiped”’ by Fred Obergfell ’25. 

December 6, 1923: ‘The Russian peasant method of multiplication’? by Samuel Lubkin ’27. 
December 20, 1923: ‘History of the decimal point’’ by James L. Duncan ’27. 

January 10, 1924: ‘Finding the Dominical letter’? by Samuel Feldman ’27. 

January 24, 1924: ‘‘The duodecimal system’’ by Fred Buhrendorf ’25. 

February 7, 1924: ‘Theorems about the nine point circle’ by Fred Miller ’26. 

February 21, 1924: ‘‘Number systems’ by Fred Van der Voort ’25. 

March 6, 1924: ‘A mechanical device for trisecting an angle”’ by Isidor Fankuchen ’26. 

March 20, 1924: ‘An instrument for solving certain cubic equations” by H. H. Barcus, instructor. 
April 3, 1924: Adoption of the constitution and election of officers for the coming year. 


(Report by Hector Audino, secretary.) 


Tue Junion MaTHEMatics CLUB OF THE UNIVERSITY OF CuIcaco, Chicago, III. 
[1923, 401.] 


Officers elected for the year 1923-1924 were: president, L. M. Graves, Gr.; secretary and 
treasurer (fall and winter), Miss McCracken, Gr.; secretary and treasurer (spring), Miss Johnson, 
Gr.; chairman of program committee, M. H. Ingraham, Gr.; chairman of social committee, 
Jewell Hughes, Gr. Two social meetings were held during the year. At the, regular meetings 
the following papers were presented: 

October 31, 1923: “Development of mathematical notation’? by Marguerite Darkow, Gr. 

December 12, 1923: ‘The library’ by Dr. Mayme Logsdon. 

January 23, 1924: ‘Curve fitting” by R. W. Barnard, Gr. 

February 6, 1924: “ Arithmetic—can you recognize it?’’ by Echo Pepper, Gr. 

February 27, 1924: ‘Closure’ by M. H. Ingraham, Gr. 

March 9, 1924: “Transfinite numbers’”’ by L. M. Graves, Gr. 

April 9, 1924: ‘Notes on mathematics’’ by Professor E. H. Moore. 

April 30, 1924: ‘Continued fractions’’ by Jewell Hughes, Gr. 

May 14, 1924: ‘Homogeneous coérdinates and abridged notation in geometry” by J. A. Nys- 
wander, Gr. 

May 25, 1924: “Who has been who in mathematics?” by the undergraduate members of the club. 


(Report by E. D. Pepper.) 


THE UNDERGRADUATE MATHEMATICS CLUB OF THE UNIVERSITY oF Iowa, 
Iowa City, Iowa. 
[ 1923, 402. ] 

The following officers served for the year 1923-1924: resident, Eric E. Ericson, M.S. ’23; 
secretary, Howard K. Hughes ’23. The club voted at the first meeting that each speaker be 
asked to write a resumé of his talk in a book provided for the purpose, and it is planned to keep 
this book as a permanent record of all talks to be given in the future. The meetings during the 
year were held as follows: 

November 22, 1923: ‘The general number” by Eric E. Ericson, M.S. ’23. 
March 13, 1924: ‘On pencils of conics” by Howard K. Hughes ’23. 
March 24, 1924: “Some properties of involution of points on a line’ by John C. Bennett, M.S. ’24. 


(Report by Howard K. Hughes, secretary.) 
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THE JuNIOR MaTHEMATICS CLUB OF THE UNIVERSITY OF WISCONSIN, 
Madison, Wis. 
[ 1923, 274. ] 


The officers for the year 1923-1924 were as follows: president, Myrl A. Summers ’24; vice- 
president, Sarra Abrams ’24; secretary-treasurer, Anna Gebhardt ’24. The following meetings 
were held: 

October 16, 1923: Picnic. 

November 1, 1923: Business. ‘ 

November 8, 1923: Song. ‘Sheep and lambs” by Sidney Homer, sung by Gertrude Haase ’24. 
“Shoe and stocking stories” by Professor Arnold Dresden. 

November 22, 1923: “Ancient history of mathematics in Egypt and Babylonia” by Mildred 
Krohn ’24. 

December 13, 1923: Piano selections by Professor Arnold Dresden. ‘‘The American Mathe- 
matical Society”’ by Professor E. B. Van Vleck. 

January 10, 1924: “Mathematics in ancient Greece’’ by Estelle Stone (Fellow). 

February 14, 1924: ‘Some phases of geometry’’ by Professor W. W. Hart. 

February 28, 1924: ‘‘Mathematics in China” by Frank Hsi-Lu Chang ’24. ‘Mathematics in 
Russia’”’ by Sarra Abrams ’24. 

March 13, 1924: ‘Mathematics of the Renaissance’ by Ethel Schilling, Gr. “‘Non-Euclidean 
geometry” by Grace Agnes Kennedy (Scholar). ‘Mathematical wrinkles’ by Edward 
Hlinak ’24. 

March 27, 1924: ‘The lunes of Hippocrates’ by Professor L. W. Dowling. 

April 24, 1924: Joint meeting of Junior and Senior Mathematical Clubs. Junior Club presented 
an original one act play entitled “The (n — 1)th meeting of the infinite Mathematical 
Society.” 

May 10, 1924: ‘American mathematicians’? by Irene Salb ’24. ‘Mathematical courses of 
study in Germany, France and England”’ by Ellis Heineman ’25. 

May 22, 1924: Business meeting. The following officers were elected for next year: president, 
Ruth Miller ’25; vice-president, Ellis Heineman ’25; secretary-treasurer, Elizabeth Breitz- 
man 725. (Report by Miss Summers. ) 


STUDENT SCIENTIFIC SOCIETY, SWARTHMORE COLLEGE, Swarthmore, Pa. 
[1919, 168.] 


The Mathematical and Astronomical Club formerly existing at Swarthmore College was 
changed a little over a year ago into what is known as the Student Scientific Society. The 
membership consists of the students of mathematics, astronomy, physics, chemistry and biology. 

Three meetings and a business meeting were held during 1923-1924. At the first, Earl L. 
Williams and Bevan T. Sharples reported on “The eclipse of the sun on September 10th, 1923.” 
These men were members of the party that accompanied Professor John A. Miller to make 
observations of the eclipse. At the second meeting of the Club, Professor W. R. Wright of the 
Physics Department made an address on “Educated motors.’”’ At the third meeting, the Club 
was addressed by Dr. Spencer Trotter of the Biology Department on a report of his summer’s 
observations in the East Indies. (Report by Professor Miller.) 


THe MatHematics CLuB OF WELLESLEY CoLLEGE, Wellesley, Mass. 
[ 1922, 419. ] 


The following topics ‘were discussed at meetings of the Wellesley Mathematics Club held 

during the year 1923-1924: 

Devember 3, 1923: ‘Work in English libraries’’ by Professor Helen A. Merrill. Mathematical 
charades. 

January 22, 1924: ‘Decimal fractions’”’ by Mrs. W. C. Graustein. 

March 13, 1924: “Eight queens problem” by Margaret Harris. ‘Knight problem” by Professor 
Merrill. “Simultaneous equations’ by Jeanette Greener. ‘Problem concerning the 
divisibility of cubes” by Shirley Mason. 

April 22, 1924. ‘Linkages’’ by Professor Morley of Worcester Polytechnic Institute. 
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THe MatTsematicaL CLuB oF HAMLINE UNIVERsITY, St. Paul, Minn. 
[ 1923, 402. ] 


For the year 1923-1924 the officers were: president, Lester H. Vetter ’25; secretary-treasurer, 

Ara M. Griffith ’24; social chairman, Helen M. Berdan ’25. The following meetings were held 

in 1923-1924: 

October 17, 1923. Business meeting and election of officers. ‘The construction of maps’ by 
Professor R. A. Johnson. 

November 21, 1923. “Flatland” by Helen Berdan ’25. ‘Computation of logarithms” by 
Lester Vetter. 

December 12, 1923. ‘Euler squares” by Ara Griffith. ‘The method of moments” by Wayne 
Canfield. 

January 16, 1924. ‘“Leibnitz’”? by Doris Shave. ‘Development of the number concept” by 
Victor Westman. 

February 20, 1924. ‘‘Magic squares’ by Hazel Shore. ‘Various mathematical problems’ by 
Helen Jones. 

March 19, 1924. ‘The measurement of time” by Beth Bishop. ‘Some practical problems in 
insurance”’ by Lester Vetter. 

April 24, 1924. Open meeting. ‘Correlations’? by Professor Dunham Jackson of the University 
of Minnesota. 

May 21, 1924. Picnic. “The reform of the calendar” by Wilda Miller. ‘ Astrology” by 
Grace Woolsey. Officers were elected for 1924-1925 as follows: President, Hazel Shore ’25; 
secretary-treasurer, Grace Woolsey ’26; social chairman, Wilda Miller ’25. 


(Report by Professor Johnson.) 


PROBLEMS AND SOLUTIONS. 


Epitep By B. F. Finxet, Orro anp H. L. OLson.. 


Send all communications about Problems and Solutions to B. F. FINKEL, Springfield, Mo. 


PROBLEMS FOR SOLUTION. 


(N.B. Problems containing results believed to be new, or extensions of old results are espe- 
cially sought. The editorial work would be greatly facilitated if, on sending in problems, pro- 
posers would also enclose any solutions or information that will assist the editors in checking the 
statements. In general, problems in well-known textbooks, or results found in readily accessible 
sources, will not be proposed as problems for solution in the Monruty. In so far as possible, 
however, the editors will be glad to assist members of the Association with their difficulties in the 
solution of such problems.] 


3101. Proposed by RB. E. GAINES, University of Richmond, Va. 

A variable conic passes through four fixed points. Show that the locus of its center is a 
conic. Determine the arrangement of the four points so that this locus shall be a circle and 
discuss the result. This problem is treated in texts on projective geometry, but a simple analytical 
treatment is desired. 


3102. Proposed by BR. E. GAINES, University of Richmond, Va. 


For the cardioid, p = 1 + cos @, (a) find the maximum chord, (6) find the maximum chord 
parallel to the axis. 


3103. Proposed by OTTO DUNKEL, Washington University. 
Given the equation 
_ +0 


y a! ’ |x| < 


find x in terms of y in a finite form. 
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3104. Proposed by OTTO DUNKEL, Washington University. 
If f(x) is a single-valued and continuous function of z in the interval a =z =b which is 
not identically zero and which satisfies the inequality 0 = f(r) = M, show that 


0< [JP 102) 008 J? fe) sin ads |’ a) /12. 


3105. Proposed by W. A. GRANVILLE, Chicago, Illinois. 
Find the length of the arc of the cissoid, p = 2a tan @ sin 0, from @ = 0 to 6 = (x/4). 


3106. Proposed by EDWARD CONDON, University of California. 

A spool of thread rolls without slipping on a horizontal plane. It is of radius r; and if it 
rolls from left to right the thread unwinds from the drum part of the spool radius rz(<11). In- 
itially the spool is at rest and the thread, leaving the spool in a direction perpendicular to the 
axis of the spool, passes over a pulley (considered of zero radius) which is at h above the plane 
and at horizontal distance / to the left of the point of contact of spool and plane. A weight w 
is fixed to the thread after it has passed over the pulley. 

Determine the motion of the spool, assuming that there is no loss by friction or otherwise 
of the total energy of the system. 


SOLUTIONS. 


2949 |1922, 29], (Corrected; 1922, 420]. Proposed by J. B. REYNOLDS, Lehigh University. 
Find the lateral area of the cone with vertex at (0, 0, h) and whose base is the epicycloid 


2x = a(3 cos 6 — cos 38), 2y = a(3 sin @ — sin 36). 


SotuTion By Orro DunKEL, Washington University. 


The given epicycloid is the locus of the point P fixed on the circumference of a circle of 
radius a/2, center C, which rolls on a fixed circle with center O and radius a. At the beginning 
of the rolling the point P is at A on the circumference of the circle O. Consider the position 
when the point of contact of the two circles is at M, and produce the diameter NCM to O, and 
let 2 NOA = 6. Then NP is the tangent to the epicycloid. Draw the diameter PCP’ and 
let P’O cut PM produced in EZ. Then EP is the radius of curvature, and the figure gives EP 
= (3/2)MP = (3/2)a sin 6. Thus ds = 3asin 6d@. The element of area, dA, of the lateral 
surface of the cone, with the epicycloid as base and vertex, V, vertically above O at the height h, 
is the triangle with base ds and vertex at V. Draw the perpendicular OK from O to NP produced; 
then VK, the altitude of the little triangle, is Wh? + OK? = vh? + 4a? sin? @. Therefore 


A = 12a? Ty Vn? — cos? @ sin 6d@, n? = (h? + 4a?) /4a?, 
= 6a? [ ve —1+7?sin7 
<a 3(h? + 4a?) _, { 2a 
= 3ah (+): 


3043 (1923, 403 and 1924, 358]. Proposed by 0. D. KELLOGG, Harvard University. 
(Corrected statement.) Let T denote an open continuum of the zy-plane, say the interior 
of a smooth simple closed curve. Then if U is continuous in 7’, and is such that 


(Ge ) = 0 (1) 
T 


for all functions V with continuous second derivatives in 7’, and such that (a) the normal deriva- 
tives of V vanish on the boundary of 7’, or, (b) the boundary not being a smooth curve, the first 
derivatives of V at a point P approach 0 as P approaches any boundary point of 7’, U is harmonic 
in T, i.e., U satisfies Laplace’s equation (d°U/dz*) + (d?3U/dy*) = 0. 

Nore By THE Epitors: A solution, by Dr. H. E. Bray, of the problem as now correctly 
stated has already appeared in the Monruty (1924, 358). It is believed, however, that the 
interest and importance attached to this problem warrants the publication of a second solution. 
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SOLUTION BY THE PROPOSER. 


The original statement of this problem contained an oversight. The condition there given 
was that V should vanish on the boundary of 7’. 

A well-known theorem in potential theory states that the value of a function which is harmonic 
in a region T is, at any point P, the arithmetic mean of its values on any circle in 7 with center 
at P. Koebe has proved a converse of this theorem (Sitzungsberichte d. Berliner Math. Gesell- 
schaft, vol. 5 (1906), p. 39), namely, if U is continuous in 7’, and assumes at each point, P, of T 
the arithmetic mean of its values on any circle in 7’ with center at P, then U is harmonic. 

If the hypothesis of Koebe’s theorem were not fulfilled by the function U of the present 
problem, there would be in 7' a point, P, and a circle, C, entirely in 7’, with P as center, such that 


where B is the point on C with vectorial angle 6. We shall show that the relation (2) is incorrect, 
so that U must satisfy the conditions of Koebe’s theorem, and hence be harmonic. 
With the use of polar codérdinates, with P as pole, the condition (1) on U may be written 


(37%) arao =0 (3) 


for all allowable V. Among the allowable V is one which we proceed to form. Let c denote the 
radius of C, and let a be a positive parameter, restricted to be less than c/3, and less than the 


minimum distance between C and the boundary of 7. We then equate = r x to a continuous 

function f(r), which is positive for 0 =r =a, negative for c — a=r=c+a, and zero else- 
C+a 

where, and such that a S(r)dr = 0. The differential equation thus obtained has a solution, 


V, which is continuous, together with its partial derivatives of the first two orders, and whose 
first derivatives vanish outside the circler = c+ a. This solution is an allowable V. 
. We now carry out the egret: with respect to # in (3), in which V is to be the function 


just determined, writing U(r) = U(r, 


If the law of the mean be used, this equation leads to 
U@'a) O<e <1, —1<0" <1). 
Since U is continuous, and since this last equation holds for all positive a near 0, we conclude that 


U(0) = U(c) 


so that the relation (2) is disproved, as desired. 

The problem was also solved by Dr. Wiener. He too used Koebe’s theorem, but was able 
to give to the rest of the treatment a somewhat more elegant, if less elementary form, by use 
of a theorem to the effect that if a function is orthogonal on a given interval to all continuous 
functions themselves orthogonal to 1, that function is a constant. 


3053 [1924, 49]. Proposed by J. LENSE, Vienna University. 
Let 
a =4, a2 = a%, = Gay = an, 


Discuss lim a, as a function of a. (The limit exists also for some values of a > 1.) 


SOLUTION BY THE PROPOSER. 


First, we suppose 0<a<1. Then we have 1 >a: >a, a; < a3 < a2, 
a3 < ds < ad, +++, and generally, 


0 <a < a3 < a5 < < Geni < 
1>a2>a4 >> > 


\ 
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and do; < ae for i, k = 1, 2, --+ to inf. Therefore, there are two limits: lim a2,_; = z and 
n=@ 
lim dan = yandz <y. The limits are solutions of the following equations: 


a*=y, avy =z. 


Both curves intersect at one point for all values of a in the interval “ =a=1; in this point 
r= y. 

They intersect at three points for all values of a in the interval 0 <a < L ; these points 
have the codrdinates (71, y:), (v2, y2), (#3, ys) and we have 21 < yi, 22 = y2, > Ys, = Yy 
" For all values of a in the interval 1 < a < Ve the curves intersect at two points (x1, y:), 
(a2, ys), for which we have x, = y:, 22 = y2,21 < 22. The curves do not intersect whena > Ye. 


Therefore there is one limit x = y for isa =1. Because lim aon; = 0 and lim G3, = 1, 


= a= 


there are two different limits x < yfor0 [a= L and we have lim zx = Oand lim y = 1, 
a= a= 


Now let 1 <a < Ve. Then we have 


1 <a: < 


1<a,< 


1 <€@ < Ge < eve, 


Therefore there exists lim an, if lim a, exists for a = Ve. But we have 
n=o 


ec Ne 


or 
Ve Ve * Ve and Ve < < 3 eer, 


therefore, jim Gn Se fora = Ve. The limits lim a, and lim @n| NG existing for 1 <a < Ye, 


are given om “the solution xz; = y: of the two equations ania above in the interval 1 <a 


< Ve. For a = Ve we have lim a, =e. Because the curves do not intersect for all values of 


a > Ne, we have no limit in this interval. 
ConcLusIoNn. lim a, exists only in the interval 236s Ve. If we denote a by z and 
n= 


jim an by y, we shall on it as solution of the winnie y =xz¥. Therefore, we have to discuss 


ans curve in the interval 5 =r=ve. Itis easily shown that y is a continuous function of z 


always increasing from x = e'/* tilla = Ve. Allits derivatives exist and are continuous functions 
of z, the point x = Ve beingexcepted. The curve has a point of inflexion for z = 0.396, y = 0.582. 
In the first part of the interval, it is concave; in the second convex qué the z-axis. In the fol- 
lowing table are the codrdinates of some points of the curve: 


=> = 0.0763 039 1 e=1.44 


0.582 1 e=272, 


3054 [1924, 49]. Proposed by S. A. COREY, Des Moines, Iowa. 
Construct three triangles with vector sides a, b, c; d, e, f; g, h, k, such that d = a, g = 2a, 
e = 2b,h = b. Prove that a? + b? + 4? =f? + 


e 
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sy J. A. U. S. N. A. 
Construct the triangles as shown in the figure and also draw the vector 2c as shown. Then 


b? + (2c)? — 4bc cos A = k?, 
a? + (2c)? — 4ac cos B = f?, 


adding 
a? + b? + 8c? — 4c(b cos A + acos B) =f? +k; 
b=h butbcos A +acos B =c, and thus a? + b? + 4c? =f? + ke. 
Also solved by R. P. Acnew, H. C. Brap.ey, 


L. G. CLark, Fitca, J.Q. McNartrt, 
Fig. 1. A. PELLETIER, H. A. Stumons, and A. S. WIENER. 


e@=2b 


3059 (1924, 101]. Proposed by DANIEL KRETH, Wellman, Iowa. 
Given the perimeter and the radii of the inscribed and circumscribed circles, to construct 
the triangle and calculate the lengths of its sides. 


SoLutTion By Louis WEISNER, University of Rochester. 


The proposed construction is generally impossible as the following analysis shows: 
Denoting the sides of the triangle by a, b, c, the perimeter by 2s, and the radii of the inscribed 
and circumscribed circles by r and R, respectively, we have 


|(s — a)(s — b)(s — abc 
whence abc = 4rsR. From the first equation, 
rs = 33 — (a +b + )s? + (ab + ac + be)s — abe. 


Substituting, a + b + ¢ = 2s, abe = 4rsR, we obtain ab + ac + be = 7° +s? + 4rR, It follows 
that a, b, c are the roots of the cubic 


x? — 2sx? + (r? + 8? + 4rR)x — 4rsR = 0. 


It is easy to seé that this cubic is a general cubic equation, whose roots cannot be expressed in 


terms of square roots alone. For example, take s = 6, r = 5 V2, R = u v2. Then a, b,c 


are the roots of z* — 12x? + 45% — 51 = 0, which has three real, irrational, positive roots. 
Hence a, b, c cannot be expressed in terms of square roots alone and the construction of the 
triangle is impossible with ruler and compasses. 


REMARKS ON THE ABOVE SOLUTION BY Otro DUNKEL. 


The equation for z above apparently does not alone determine the triangle in all cases. 
If we take R = 2r, then geometry shows that for a real triangle the sides must be equal. Now 
the equation will not have three equal roots unless we impose the further condition r = s/3 V3. 
It would be interesting to study the nature of the roots with the single condition R = 2r. 

Another way of determining the equation for the sides is to eliminate A from the equations 
sin A = a/2R, tan (A/2) = r/(s — a). This would give at once the equation above, or with a 
slight change before reduction 


— + (7? + 4rR)y — sr* = 0, 


where the roots are s ~ a, s —b,s—c. Expressing the coefficients of these two equations in 
terms of the roots we would have simple proofs of the two formule used above, and also a proof 
of the formula for the tangent of the half angle in any triangle. 


Also solved by Witt1aM Hoover, W. B. Pierce, and C. K. Rossins. 
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NOTES AND NEWS. 


Readers are invited to contribute to the general interest of this department by sending items 
to R. W. BURGESS, c/o Western Electric Co., 195 Broadway, New York City. 


At the College of William and Mary, Professor J. E. Rowe has been made 
director of extension, and Miss Et1zABETH MERCER has been appointed instructor 
of mathematics. 

Professor L. L. St:vERMAN, of Dartmouth College, who has just returned 
from a year’s leave of absence in Germany and Russia, has been promoted to a 
full professorship. 

Mrs. EtHetwyn R. Beckwitu has been appointed professor of mathematics 
at the College for Women, Western Reserve University, for 1924-1925, to serve 
during the sabbatical leave of Professor ANNA M. PaLmie. 

Assistant Professor LAcHLAN GILCHRIST, of the University of Toronto, has 
been promoted to an associate professorship of physics. 

Assistant Professor C. C. Mac Durree of Princeton University has been 
appointed assistant professor of mathematics at Ohio State University. 

Dr. J. S. Taytor, of the Massachusetts Institute of Technology, has been 
appointed assistant professor of mathematics at the University of Pittsburgh. 

Mr. J. C. TrnnER has been appointed professor of mathematics at Wilber- 
force University. 

Mr. H. K. Futmer, of the Georgia School of Technology, has been promoted 
to an assistant professorship of mathematics. 

Assistant Professor A. R. CRATHORNE, of the University of Illinois, has been 
promoted to an associate professorship of mathematics. 

Associate Professor F. R. Moutton, of the University of Chicago, has been 
promoted to full professorship. 

At St. Olaf College, Northfield, Minnesota, Professor Martin NorDGAARD, 
formerly head of the department of mathematics at Antioch College, has been 
appointed professor and head of the department of mathematics, and Mr. 
ArTHUR Sotum of the University of Minnesota, has been appointed assistant 
professor. 

Mr. E. L. Brown, for the past 24 years principal of the North High School, 
Denver, and a charter member of the Association, has been promoted to the 
position of assistant superintendent of schools, in charge of high schools. 

Associate Professor A. S. MERRILL, of the University of Montana, has been 
promoted to a full professorship of mathematics. 

Dr. H. E Bray, of Rice Institute, has been promoted to an assistant pro- 
fessorship of mathematics. 

Dr. J. H. Jeans, of Cambridge University, has been appointed research 
associate at Mount Wilson Observatory. 

The following appointments to instructorships are announced: 

Amherst College, Mr. C. S. Porter. 
Bryn Mawr College, Miss ANNA M. LER. 


NOTES AND NEWS. [Dec., 1924. ] 


Colorado School of Mines, Mr. E. P. Martinson. 

Cornell University, Mr. H. A. Hoover. 

Georgia School of Technology, Messrs. G. S. Bruton, G. W. NicHoLson, 
L. K. Patron, H. H. Prxstey, D. P. Ricnarpson. 

University of Michigan, E. H. Waener, L. M. BLuMENTHAL, H. F. ScHIEFER. 

University of Oklahoma, Mr. A. E. ANDERSON. 

Professor C. B. Austin, of Ohio Wesleyan University, died September 9, 
1924, at the age of 73. Professor Austin had for some years been vice-president 
of the University as well as professor of mathematics. 

Associate Professor H.S. Everett, of Bucknell University, Lewisburg, Penn., 
has been promoted to a full professorship. 

On November 22, 1924, forty-one mathematics teachers of Southern Cali- 
fornia gathered in the dining room of the Los Angeles City Club, upon the 
invitation of Professor E. R. Hedrick. After partaking of a bountiful lunch, 
the meeting was organized by electing Professor Hedrick Temporary Chairman, 
and Professor Russell, of Pomona College, Temporary Secretary. Following 
an informal discussion, it was voted unanimously that it would be desirable to 
form a Southern California section of The American Mathematical Association 
and the proper committees were appointed to carry out this plan. 

Of the forty-one present, seventeen are members of the Association and most 
of the others expressed a desire to become members. 


CorREcTION: The price of Charts and Graphs by K. G. Karsten should be 
$6.00 and not $4.00 as announced (1924, 449). 
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INDEX TO VOLUME XXXI, 1924. 
By H. 8. Everett, Bucknell University. 


Misprinted names in the text are corrected in this index. 


PAPERS, REPORTS OF MEETINGS. 
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55, 205, 209, 354; Weida, F. + 212, 361 ’407; ’ Weinberg, Hi, 35 165; Weisner, L., 101, 107, 264, 
361 458, 493, 502; Welch, J. F., 165; : Wells, Agnes E., 495; Wells, E. H., 105; ’ Wells, R. A., 109; 
Wells, V. H., 165; West, Mrs. Grace R., 418; Westfall, W. D. A., 109, 305; Westman, V., 498; 
Wetherall Edna, 454; Wheeler, A. H., 100, 145, 414; Whelan, A; Marie, 105, 361; White, A. E., 
150; White, ee 145, 412; White, HS. 414; Whited, W., 414; Whitehead, A. N., 262; White- 
head, J. B., 204; Whitford, E. E., 456; Whitman, E. A., 105; Whitney, A. W., 414; Whitney, 
C. S., 152; Whitney, W. R., 154; Whiton, Emma K., 152; Whitted, J. A., 108; Whittemore, J 
51, 313, 458; Whyburn, W. M.,, 107, 149, 407; Wicksell, 8. D., 262; ‘Widder, D. V., 454, 459; 
Wiener, A. g., 147, 259, 305, 405 502; Wiener, N., 47, 353, 254, 350, 359 406; Witvat, S. J, 
264; Wiggin Evelyn Bis "315; ‘Wijdenes, P., 398; Wilcox, H. B., 31 4, 369; Wilczynski, E. a 166 
Wilder, C. 'E, 48; Wilder, R. L., 361, 414; Wildermuth, R. B., ’ 319, 323: Wiley, F. B., 319, 303° 
453; Wilkins, T. R., 412; Wilkinson, R. i , 401; Willeox, W. ae 415; Willett, H. <, 264; Williams, 
C. B., 53, 166; Williams, E. L., 497; Williams, K. P., 406, 495; Williams, W. L. G., 211, 360, 415; 
Willieeda, Cc. O., 319, 406; Wilmer, F, L., 312; Wilson’ D. T., 53, 166; Wilson, E. B., 47, 106, 
304, 350, 415, 451; ’ Wilson, Elizabeth aN og 415; Wilson, H. W., 55; Wilson, RE. , 210, 361; Winger, 

R. M., 383, 488; ‘Winkelmann, 165; Winston 455; Winters, F. Wes, "105; Wise, H. 
105; Wolfenden, H. H., 412; Wolff, H. C.,'418; Wolff, J., 412; Wood, F., 146, 407; Wood, F. E., 
102, 264, 363; Wood, Meta Ax, 165; Wood, Ruth G., 415; Wood, W.’ A. Pp, 412; Woodburn, 
James, 495; Woods, R., 211, 222) 457; : Woodward, R.S., ’ 408; Woolard, E. W., 213, 415; Woollard, 
L., 412; Woolsey, Grace, 498; Worthington, J. E., 100; Wright, Frances M., 146, 315; Wright, 
J. K., 145, 409; Wright, W. R., 497; Wrinch, Dorothy, 47; Wunder, C. N., "418; 'W urmser, R., 
412; Wyatt, Margaret, 107. 

"Yanney, B. F., 50, 154, 319, 323, 361, 415; Yeaton, C. H., 165, 415, 453; Young, C. W., 
a Young, J. W., "154, 165, 166; Young, J. Wh iw 491; Young, Jessica M., 106; Young, Mabel 
+ M.. 150, ae a 354, 356; Young, R. B., 412; Young, W. H., 412, 415, 416; Yowell, E. L., 154 

ule, G. U., 

Zametkin, M., 104; Zanstra, H., 362; Zaremba, S., 413; Zehring, W. A., 154; Zelden, S. D., 

350; Zimmerman, 'B. C., 350; Zobel, ‘0. J., 415 


PERSONAL MENTION—NECROLOGY. 


Austin, C. B., 504; i, M. A., 108; Blakslee, T. M., 166; Harkness, J., 210; Hodgson, 
J. E., 315, 408; Killam, 8. D., 166; Lipka, J., "210; Little, C. N, 55; ‘MeNeill, M. 54, 1 166; Pitcher, 
A. D., 53, 166; Shaw, Lady, ’107; Walsh, 166; Webster, G., 166; Williams, C. B., 
166; Wilson, D ie ide 53, 166; Wilson, R.E. , 210; Woodward, R.S., 
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A BRIEF COURSE IN ANALYTIC GEOMETRY 
Including the Elements of Curve-Fitting 


By WALTER B. FORD, University of Michigan 


With the cooperation of RAYMOND W. BARNARD, oe SS 

Presents a brief course in Analytic Geometry: Part I. Plane Analytic Geometry; 
Part II, Solid Analytic Geometry. The two parts fully cover the present-day require- 
ments of the ordinary freshman course in Analytic Geometry in college and technical 
school. 

The material has been carefully selected and the amount reduced as much as ex- 
pedient; thus, the treatment of the conic sections is limited to those properties of conics 
indispensable tor a first course in calculus. The treatment of Solid Analytic Geometry 
has been clarified by the use of ‘‘ phantom figures.” The arrangement of the whole is 
such as to develop general habits of accuracy and conciseness of thought and expres- 
sion through the medium of mathematics. The course presented is theretore intensive 
rather than extensive; brief but thorough. 

The chapter on the elements of curve-fitting, which is optional, is a novel feature, 
added in view of the increasing interest in empirical curves, especially as applied to 
statistics. The treatment here given forms an excellent introduction to this modern 
subject. It is of especial interest and value to students of Engineering and Statistics 
and, in a general sense, to those who are looking forward to careers involving applied 
mathematics in any of its aspects. $2.40 


MATHEMATICS OF FINANCE 


By Proressors H. L. Rretz, A. R. CRATHORNE, and J. C. RIEtTz 


Treats in particular the relation of interest to the amortization of debts, to the 
creation of sinking funds, to the treatment of depreciation, to the valuation of bonds, 
to the accumulation of funds in building and loan associations, and to the elements of 
life insurance. Devotes three chapters to the elements of the mathematics of insurance, 
introducing the system of ‘long time finance involved in legal reserve life insurance. 


Adopted in many leading universities, and adapted especially to the needs of schools 
and colleges of commerce and business administration. $3.00 


STATISTICAL METHODS 


As Applied to Economics and Business 
By FREDERICK C. MILLs, Columbia University 


The essentials of modern statistical technique are presented with special reference 
to the problems confronting the modern economist and business man. Sections on 
graphic presentation, price and quality index numbers, and the analysis of time series 
supplement chapters on frequency distribution, averages, and measures of variation. 
The subject of correlation is treated at length. 

Adapted for use in a beginning course in statistics, it presents also additional mate- 
rial for more intensive treatment of certain subjects in an advanced course. 


A laboratory manual to accompany the text is in preparation. 


Henry Holt and Company 
19 West 44th Street, New York 
Chicago San Francisco 
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Tables of Applied Mathematics 


Finance, Insurance, Statistics 


Now Published in Separate Parts 


EDITED BY 
James W. Glover, Ph.D. 


Professor of Mathematics and Insurance, University of Michigan 


Part I. Compound Interest Functions and Logarithms of 
Compound Interest Functions 


Part II. Life Insurance and Disability Insurance Functions 
Part III. Probability and Statistical Functions 
Part IV. Seven Place Logarithms of Numbers from 1 to 100,000 
676 and XIII pages 6x9 inches Cloth, $4.50, postpaid 


Tables of Applied Mathematics in Statistics 


Part III. Probability and Statistical Functions 


Important statistical tables, published in this book for the first time, are given for 
statisticians, biometricians, and students of mathematical statistics in economics, psy- 
chology, education and numerous other fields, particularly for interpolation, calculating 
moments, applying methods of Charlier to frequency curves, fitting Pearson frequency 
curves and adjusting statistical data to exponential growth curves.. A very useful 
handbook in the statistical and mathematical laboratory. 


100 and VII pages 6x9 inches Cloth, $1.50, postpaid 


Tables of Applied Mathematics in Statistics 


and Seven Place Tables of Logarithms 
of Numbers from 1 to 100,000 


Parts III and IV bound in one Volume 
286 and VII pages 6x9 inches Cloth, $2.50, postpaid 


Ready for delivery January 1, 1925 


Tables of Applied Mathematics in Interest 
and Seven Place Tables of Logarithms of 
Numbers from 1 to 100,000 
Parts I and IV bound in one Volume 
470 and VII pages 6x9 inches Cloth, $2.50, postpaid 


GEORGE WAHR - Publisher - ANN ARBOR, MICHIGAN 
1924 
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ANALYTIC GEOMETRY 


By 
Raymond W. Brink, Ph.D 


Associate Professor of Mathematics in the University of Minnesota 


A text for college classes, emphasizing the logical development 
of the subject. It does not treat Analytic Geometry as though 
it were isolated in a sort of “water tight’’ mathematical com- 
partment, but emphasizes its interrelation with other mathe- 
matical studies. It contains an unusually large number of 
problems and exercises, many of which test the student’s abil- 
ity to use in different applications the knowledge he has acquired. 
The book is adaptable to courses variously arranged, for cer- 
tain sections can be omitted without any interference with the 
later work in the text. Everything in the book has been tested 
by long classroom use. 


I2mo. 274 pages $2.25 


THE CENTURY CO. 


353 Fourth Avenue 2126 Prairie Avenue 
New York Chicago 


66 INTERNATIONAL REVIEW OF SCIENTIFIC SYNTHESIS 
SCTENTIA,, mont cach conning pan) 

IS THE ONLY#REVIEW the contributors to which are really international. 

IS THE ONLY REVIEW that has a really world-wide circulation. 


IS THE ONLY REVIEW of scientific synthesis and unification that deals with the funda- 
mental questions of all sciences: the history of the sciences, mathematics, astronomy, 
geology, physics, chemistry, biology, psychology and sociology. 


1S THE ONLY REVIEW that by means of inquiries among the most eminent scientists 
and authors of all countries (On the ene Ya principles of the various sciences ; 
On the most fundamental astronomical and physical questions of current interest, and 
in particular on relativity; On the contribution that the different countries have given 
to the development of various branches of knowledge; On the more important biologi- 
cal questions, and in particular on vitalism; On the social question; On the great in- 
ternational questions raised by the World War) studies all the main problems dis- 
cussed in intellectual circles all over the world, and represents at the same time the 
first attempt at an international organisation of philosophical and scientific progress. 


IS THE ONLY REVIEW that among its contributors can boast of the most illustrious 
men of science in the whole world. A list of more than 350 of these is given in each 
number. 


The articles are published in the language of their authors, and every number has a supple- 
ment containing the French translation of all the articles that are not French. The re- 
view is thus completely accessible to those who knowonly French. (Write fora gratis 
specimen number to the General Secretary of Scientia, Milan, sending 1 sh. in stamps 
of your country, merely to cover postal expenses.) 


SUBSCRIPTION: $10, post free OFFICE: Via A. Bertani, 14 - Milan (26) 


General Secretary: DR. BONETTI. 
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CONTENTS 


The Elementary Geometry of Function Space. By DunHAm Jackson .... 461 
A Rapid Method of Approximating Arithmetic Roots. By GLenn Jamzs.. 471 
A Simple Discussion of the Representation of Functions by Fourier Series... 
By Puitip FRANKLIN 475 
An Elementary Analysis of the General Equation of the Second Degree.... 
By E. 8S. 479 
QUESTIONS AND Discussions: Discussions—‘‘On checking the solution of a 
triangle’ by C. N. Miius; “On taking square roots of integers” by 
D. F. Barrow; ‘Real roots of equations with complex coefficients” by 
I. A. BARNETT 
Recent Pusuications: Reviews by J. W. BrapsHaw, Davin EvuGEens 
Smitu, and D. R. Curtiss. Notes on new publications. Articles in 
current periodicals 
UNDERGRADUATE Maruematics Ciuss: Club Activities—Syracuse Univer- 
sity, University of Indiana, Cooper Union, University of Chicago, Uni- 
versity of Iowa, University of Wisconsin, Swarthmore College, Welles- 
ley College, Hamline University 
PROBLEMS AND So.utTions: Problems for solution—3101-3106. Solutions— 
Notgs News 
InpEx To VoLuME XXXI. 


EDITORIAL CORRESPONDENCE should be addressed to the Ep1ToR-1N-CHIEBF 
W. B. Forp, 204 Mason Hall, Ann Arbor, Mich. 

BOOKS FOR REVIEW should be sent to W. B. Carver, White Hall, Ithaca, N. Y. 

BUSINESS CORRESPONDENCE should be addressed to the SECRETARY-TREASURER of the 
Association, W. D. Catrns, Oberlin, Ohio. : 


The following are dates of Section meetings of the Association in 1924 (unless otherwise 
specified): 


Elgin, May 2-3 

Iowa, Iowa State College, Ames, May 2-3 
Kansas, Topeka, February 2 

Kentucky, Center College, April 


MARYLAND-VIRGINIA—DISTRICT OF COLUMBIA 
Annapolis, December 8, 1923 


Micaiean, Ann Arbor, April 3 


Missourt, Kansas City, November or De- 
cember 


2 State University, Columbus, April 


Rocky Mountain, Laramie, April, 1925 


SouTHEASTERN, University of Georgia, Atheng 
March 7-8 


Mrnnesora, Hamline University, St. Paul, May 
24 Texas, San Antonio, November 29-30 


DESIRED COPIES OF THE MONTHLY 


THROUGH an oversight the Association has not reserved a sufficient number of 
copies of the MontTHLy for October, 1920, and for August, September, and Oc- 
tober, 1921, also May, September, and October, 1924. Cash, or credit toward 
future dues, will be given by the Secretary for such copies at the rate of forty- 
five cents per copy, up to a limited number of copies. 


Extra copies or volumes of any dates which members wish to contribute will 
be used to the best advantage of the Association. 


Address all communications to the Secretary, 


W. D. Cairns, Oberlin, Ohio 
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EMPHATICALLY ! 


The printed word can aid your business. You 
have read this advertisement because it at- 
tracted your attention, and by the same token 
you can get printing service from us that will 
do the same for you. 


With us, good printing means printing that 
does the job you want it to do. When we 
know what a client wishes to accomplish we 
he!p him get results by mixing type, ink and 
brains. 


Consult us at any time— on the job you have 
ready now — our plant and equipment is such 
that we can deliver a thousand or a million 
pieces of printed matter, well done from the 
first piece to the last. 


Correspondence concerning your publication 
problems is invited. 


LANCASTER PRESS, INC. 


45 West Lemon Street 


LANCASTER PENNSYLVANIA 
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THE CARUS MATHEMATICAL MONOGRAPHS 
Established by Mary Hegeler Carus 


The Mathematical Association of America announces that the first 
Carus Monograph is in press. It is entitled 


THE CALCULUS OF VARIATIONS. 


'By Professor Gi.pert B.Iss, the Universit ty of Chicago. 
preted on blah Brien $2.00. 


The Second Monograph will be ready soon. The title is 
FUNCTIONS OF A COMPLEX VARIABLE. 
By Professor Davip Curtiss, of Northwestern University. 


OPEN COURT G COMPANY at the 
uniform price Orders are now being received, 


Other Leadiy Mathematical Books on the Open Court List 
Pi.C JECTIVE VECTOR ALGEBRA. 


By L. Sm.eerstem (Lecturer in Mathematical Physics, University of 


An based axioms of order connection, t 


A FIRST COURSE IN ICE. 
By D. Carapoc 


The 
tion in any field—biological, economic or 
of the fundamental principles of the theory of statistics, 


AN ELEMENTARY TREATISE ON DIFFERENTIAL EQUATIONS 
AND THEIR APPLICATIONS. 


By H. T. H. Praccio, M.A., Professor of Mathematics, University Col- 
e sac is to give an account of difen y means of many 
ELEMENTARY VECTOR ANALYSIS WITH APPLICATION TO 
GEOMETRY AND PHYSICS. 


By C. E. WEATHERBURN, Ormond College, University of Melbourne. 


Pages, 184. Cloth, $3.50. 
Vector analysis is intended essentially for three-dimensional calculations, and its greatest 
service is rendered in the domains of mechanics and mathematical physics. 


WEATHERBURN’S ADVANCED VECTOR ANALYSIS, 


Cloth, $3.50. 


The first four chapters of the present volume eae advanced vector analysis that 
is ordinarily required. The remaining portion of 
above Saar. Domed fairly complete introduction to Mathematical Physics. 


Send for Catalogue 
THE OPEN COURT PUBLISHING COMPANY 
122 South Michigan Avenue 
CHICAGO 


University). Pp. 268. Cloth, $3.75. Phe 
ILLINOIS 
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BOARD OF TRUSTEES FOR THE YEAR 1924. 


OFFICERS. 


H. L. Rierz, University of Iowa, President. 
J. L. Cootipen, Harvard University, 
DunuaM JACKSON, University of ice-Presidents. 
W. D. Carrns, Oberlin College, Secretary-Treasurer. 

R. B. McCienon, Grinnell College, Librarian. 

C. H. Yreaton, Oberlin College, Assistant Secretary.* 

Mary Emity Sr1ncuarr, Oberlin College, Assistant Librarian.* 


APPOINTED MEMBERS OF THE Boarp—Committee on Official Journal. 
A. J. Kempner, University of Illinois. 
H. E. Stavueut, University of Chicago, Manager. 
W. B. Forp, University of Michigan, Editor-in-Chief. 
MEMBERS OF THE Boarp. 
To serve until January, 1926. 


R. C. ArcurBap, Brown University. D. N. Leumer, University of California. 
E. V. Huntineton, Harvard University. G. A. Mrtter, University of Illinois. 
To serve until January, 1926. 
A. B. Cuacrz, Brown University. E. H. Moors, University of Chicago. 
C. F. Gummer, Queen’s University. Crara E. Smiru, Wellesley College. 
} To serve until January, 1927. 
R. D. CarmicHakEL, University of Illinois. D. E. Smitu, Columbia University. 


E. R. Hepricx, Southern Branch, University E. J. Witczynsk1, University of Chicago. 
of California. 


For a list of all officers and Council Members or Trustees for preceding years see page 60. 


STANDING COMMITTEES OF THE ASSOCIATION. 


NATIONAL CoMMITTEE ON MATHEMATICAL REQUIREMENTS. 
A. R. Cratuorne, University of Illinois. D. E. Smrru, Columbia University. 
C. N. Moors, University of Cincinnati. H.W. Tyzer, Massachusetts Institute of Technology. 
E. H. Moors, University of Chicago. J. W. Youne, Dartmouth College, Chairman. 


Additional Members Representing other Associations and Secondary Schools. 


W. F. Downey, English High School, Boston, Mass., representing The Association of Teachers 
of Mathematics in New England. 

Vevia Buarr, Horace Mann School, New York, N. Y., representing The Association of Teachers 
of Mathematics in the Middle States and Maryland. 

J. A. Fosrre, State Director of Mathematical Instruction, Camp Hill, Pa., representing The 
Central Association of Science and Mathematics Teachers, Secretary. 

A. C. Otney, Commissioner of Secondary Education, Sacramento, Cal. 

RALEIGH ScHoruiNG, University of Michigan, Ann Arbor, Mich. 

P. H. UnpERWooD, Ball High School, Galveston, Tex. 

Evia A. Weeks, Cleveland High School, St. Louis, Mo. 


CoMMITTEE ON LIBRARIES. 


Friorian Casort, University of California. W. R. Lonetey, Yale University. 
E. 8S. Craw ey, University of Pennsylvania. R. E. Root, U. 8. Naval Academy. 
Sotomon LerscHeTz, University of Kansas. W. B. Forp, University of Michigan, Chairman. 


* Not members of the Board of Trustees. 
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STANDING COMMITTEES OF THE ASSOCIATION (continued.) 


EprrortaL CoMMITTEE ON Carus MONOGRAPHS. 
G. A. Buiss, University of Chicago. 
D. R. Curtiss, Northwestern University. 
H. E. Staveut, University of Chicago. 


CoMMITTEE ON RELATIONS WITH THE ANNALS OF MATHEMATICS. 
R. C. ArcurBatp, Brown University. 
ALEXANDER Ztwet, University of Michigan. 
E. H. Moors, University of Chicago, Chairman. 


CoMMITTEE ON MATHEMATICAL DICTIONARY. 
R. C. ArcurBatp, Brown University. H. E. Staveut, University of Chicago. 
H. L. Rrerz, University of Iowa. D. E. Smrrx, Columbia University. 
E. R. Hepricx, Southern Branch, University of California, Chairman. 


CoMMITTEE ON STANDARD DEPARTMENTS OF MATHEMATICS. 
R. C. Brown University. J. W. Youne, Dartmouth College. 
G. C. Evans, Rice Institute. R. D. CarmicuareL, University of Illinois 
Mary Emity Oberlin College. Chairman. 
E. R. Smrru, Iowa State College. 


REPRESENTATIVES ON CouNCILS OF SCIENTIFIC ORGANIZATIONS. 
National Research Council—H. L. Rierz, University of Iowa, for the term ending June 11, 1926. 
American Association for the Advancement of Science—W. D. Carrns, Oberlin College, and 
T. M. Focxs, Case School of Applied Science, for the year 1924. 
American Section, International Mathematical Union—R. C. Arcurpatp, Brown University; 
E. H. Moors, University of Chicago; J. W. Youne, Dartmouth College; H. L. Rierz, 
University of Iowa, ex-officio as representative on the National Research Council. 


AssociaTE EpITors OF THE OFFICIAL JOURNAL FOR 1924. 


N. H. Annine, University of Michigan. ToMuinson Fort, Hunter College. 

R. W. Burgess, Brown University. C. F. Gummer, Queen’s University. 

W. B. Carver, Cornell University. C. N. Mitts, South Dakota State Normal. 
Orto Dunxet, Washington University. D. Murnacuan, Johns Hopkins University. 
H. J. Errrinaer, University of Texas. D. E. Smrrx, Columbia University. 

B. F. Finxet, Drury College. V. H. Wetts, Williams College. 


SECTIONS OF THE ASSOCIATION. 


ILLINOIS. 
. J. Mourron, Northwestern University, Chairman. 
B. University of Illinois, Vice-Chairman. 
Bessie I. Rockford College, Secretary-T'reasurer. 


INDIANA. 
F. H. Hopes, Purdue University, Chairman. 
E. N. Jounson, Butler College, Vice-Chairman. 
H. T. Davis, Indiana University, Secretary-Treasurer. 


Iowa. 
E. R. Surru, Iowa State College, Chairman. 
I. F. Nerr, Drake University, Vice-Chairman. 
J. F. University of Iowa, Secretary-Treasurer. 


Kansas. 
J. J. WHEELER, University of Kansas, Chairman. 
Lucy T. Doucurrty, Kansas City Junior College, Vice-Chairman. 
U. G. MitcHett, University of Kansas, Secretary-Treasurer. 
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SECTIONS OF THE ASSOCIATION (continued). 


J. M. Davis, University of Kentucky, Chairman. 
A. R. Feun, Centre College, Secretary-Treasurer. 


. WALKER, Mississippi A. and M. College, Chairman. 
. BUCHANAN, Tulane University, Vice-Chairman. 
IcHOLS, Louisiana State University, Secretary-Treasurer. 
. MircHE.L, Millsaps College, Member Executive Committee. 
. Mappox, Louisiana State Normal College, Member Executive Committee. 


Mary.Lanb, District or CoLUMBIA, AND VIRGINIA. 
F, D. Murnacuan, Johns Hopkins University, Chairman. 
Harry Encuisu, Washington High Schools, Secretary-Treasurer. 
J. A. Butzarp, U. 8S. Naval Academy, Member Executive Committee. 


MICHIGAN. 
E. R. Ste1eut, Albion College, Chairman. 
J. P. Everett, Western Normal College, Secretary-Treasurer. 
N. H. Annino, University of Michigan, Member Executive Committee. 
MINNESOTA. 
W. H. Kircuner, University of Minnesota, Chairman. 
A. L. UNDERHILL, University of Minnesota, Secretary-Treasurer. 
Ciara L, Hancock, Virginia Junior College, Member Executive Committee. 
R. A. Jonnson, Hamline University, Member Executive Committee. 
G. C. Priester, University of Minnesota, Member Executive Committee. 


MIssovRI. 
R. A. Wetts, Park College, Chairman. 
A. C. ANprEws, Kansas City Manual Training High School, Vice-Chairman. 
P. R. River, Washington University, Secretary-Treasurer. 


NEBRASKA. 
W. C. Brenxe, University of Nebraska, Chairman. 
Emma E. Hantnorn, Kearney Teachers College, Secretary-Treasurer. 
R. M. McD111, Hastings College, Member Executive Committee. 


OxI0. 
Harris Hancock, University of Cincinnati, Chairman. 
G. N. Armstrona, Ohio Wesleyan University, Secretary-Treasurer. 
R. B. WitperMvTH, Capital University, Member Executive Committee. 


Rocxy SEcTION. 
J. C. Fitrerer, University of Wyoming, Chairman. 
S. L. Macpona.p, Colorado Agricultural College, Vice-Chairman. 
Paruip Fircu, North Side High School, Denver, Secretary. 
G. H. Lieut, University of Colorado, Treasurer. 


SOUTHEASTERN SECTION. 
TOMLINSON Fort,* University of Alabama, Chairman. 
S. M. Barron, University of the South, Vice-Chairman. 
W. W. Rankin, Jr., Agnes Scott College, Secretary-Treasurer. 


Texas. 
L. R. Forp, Rice Institute, Chairman. 
A. A. Bennett, University of Texas, Vice-Chairman. 
H. J. Erruincer, University of Texas, Secretary-Treasurer. 


* Removed from state. 
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INDIVIDUAL MEMBERS OF THE MATHEMATICAL ASSOCIATION OF AMERICA. 


Closed for printing November 16, 1924. 


Note. This list gives data for the members of the Association as taken from the register 
issued during November, 1922 (but dated June-July, 1922), unless changes in position, mailing 
address, etc., have been reported to the Secretary. Records may be inexact or incomplete through 
the failure of members to return fresh information to the Secretary, but great efforts have been 
put forth to be full and correct. When members are known to be occupied in other lines than 
mathematics, this fact is indicated. 


Apams, Prin. A. 8., A.M. (Maine). High School, Woodland, Me. 

Apams, B. T., A.M. (Baylor). Head of Dept., Jr. Coll., Wichita Falls, Tex. 

Apams, C. R., Ph.D. (Harvard). Instr., Brown Univ., Providence, R. I. 578 Hope St. 

Apams, Prof. E. P., Ph.D. (Harvard). Princeton Univ., Princeton, N. J. 

Apams, O.8., Sc.D. (Kenyon). U.S. Coast and Geod. Surv., Washington, D. C. 

Acarp, Asst. Prof. H. L., Ph.D. (Yale). Williams Coll., Williamstown, Mass. 

Aanew, R. P., A.B. (Allegheny). Grad. Asst., Iowa State Coll., Ames, Ia. 

Axers, Prof. O. P., Ph.D. (Cornell). Allegheny Coll., Meadville, Pa. 

AuBErRT, Prof. O. i A.M. (Columbia). Univ. of Redlands, Redlands, Calif. 629 Buena 
Vista St. 

Awpricut, Prof. G. H., A.M. (Harvard). Colorado Coll., Colorado Springs, Colo. 

ALDERTON, Asst. Prof. Nina M., Ph.D. (California). Mills College, Calif. 

ALEXANDER, J. W., Ph.D. (Princeton). 29 Cleveland La., Princeton, N. J. 

Ary, Pres. R. J., Ph.D. (Penna.). Butler Coll., Indianapolis, Ind. 

Auten, Prof. B. R., M.S. (Chicago). Galloway Coll. , Searcy, Ark. 

Auten, Asst. Prof. E. F., Ph.D. (Missouri). Univ. of Missouri, Columbia, Mo. 

ALLEN, FLorEenceE E., Ph.D. (Wisconsin). Instr., Univ. of Wisconsin, Madison, Wis. 

ALLEN, GerTRUDE E., B.S. (California). Sup. Teaching Math., Univ. High School; Oakland, 
Calif. 58th and Grove Sts. 

Auten, Asso. Prof. JosepH, A.M. (Harvard). Coll. of the City of New York, New York, N. Y. 

ALLEN, Prof. L. G. West Texas State Normal Coll., Canyon, Tex. 

Auten, Prof. R. B., Ph.D. (Clark). Kenyon Coll., Gambier, Ohio. 

Auten, Zeupa, A.B. (La. State Normal Coll.). Teacher, High School, Homer, La. 

Auuison, Prof. Ex1, M.S. (Wesleyan). Brenau Coll., Gainesville, Ga. 

Amick, T. C., Ph.D. (Central Univ.). Prof. and Treas., Elon College, N. C. 

AMMERMAN, CHARLES, A.M. (Illinois). Teacher, McKinley Man. Tr. High School, St. Louis, Mo. 

ANDERSON, Prof. Harriet, B.S. (Iowa State). Grand Island Coll., Grand Island, Nebr. 

Anpverson, H. E., A.M. (Augustana). Teacher, High School, Atascadero, Calif. 

ANpDERSON, Prof. Mary, A.M. (Illinois). Illinois Woman’s Coll., Jacksonville, Ill. 

AnpDERSON, Prof. W. E., Ph.D. (Penna.). Miami Univ., Oxford, Ohio. 

AnpERTON, Eruet L., A.M. (Yale). Instr., Wellesley Coll., Wellesley, Mass. Wilder Hall. 

ANDREW, THURMAN, B.S. (W. Va. Wesleyan). Instr., Univ. of Kentucky, Lexington, Ky. 
224 E. High St. 

Anprews, ANNA H., Ph.B. (Wesleyan). Teacher, Public High School, Hartford, Conn. 167 
Beacon St. 

Anprews, Prof. W. H., Ph.D. (Chicago). Educ., State Agric. Coll., Manhattan, Kans. 630 
Moore St. 

AnGELIcA, Sister, Ph.D. (Fordham). St. Joseph Coll. for Women, Brooklyn, N. Y. 245 Clin- 
ton Ave. 

AnninG, Asst. Prof. N. H., M.A. (Queen’s). Univ. of Michigan, Ann Arbor, Mich. 128 Ob- 
servatory St. 

Arcuer, Rev. Perser, 8.J. Dir. of Georgetown Coll. Observ. and Prof. of Math., Georgetown 
Univ., Washington, D. C. 

ARCHIBALD, Prof. R. C., Ph.D. (Strassburg). Brown Univ., Providence, R.I. 9 Charles Field St. 

ARMs, Prof. R. A., Ph.D. (Penna.). Gettysburg Coll., Gettysburg, Pa. 459 Lincoln Ave. 
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ArMstTRONG, BreutaH M., Ph.D. (Illinois). Instr., Univ. of Illinois, Champaign, Ill. 602 E. 
Chalmers St. 

Armstrong, Prof. G. N., D.Tech.Se. (Munich). Ohio Wesleyan Univ., Delaware, Ohio. 

ArmstrRone, P. L., A.M. (Southwestern Presb. Univ.). 76 EH. 5th St., Apt. 9, Atlanta, Ga. 

Arnavp, J. J., B.S. (Coll. of City of N. Y.). Asso. Physicist, Bur. of Standards, Washington, 
D.C. 2620 Hall Pl., N.W. 

Arnot, Prof. W. F. C., Ph.D. (Géttingen). Grey Univ. Coll., Univ. of 8. Africa, Bloemfontein, 
S. Africa. 

ARNOLD, Prof. C. L., M.S. (Ohio State). Ohio State Univ., Columbus, Ohio. 

ARNOLD, H. E., A.M. (Wesleyan). Instr., Wesleyan Univ., Middletown, Conn. 

ARNOLD, Katuerine S., A.M. (Columbia). Amer. Assoc. of Univ. Women, Washington, D. C. 
1634 Eye St., N.W. 

ARNOLD, W. C., M.S. (Chicago). Instr., De Pauw Univ., Greencastle, Ind. 204 S. Vine St. 

Asucrart, Prof. T. B., Ph.D. (Johns Hopkins). Colby Coll., Waterville, Me. 34 Pleasant St. 

AsHMvuN, R. N., A.M. (Washington). Mathematician, Int. Boundary Commission, Washington, 
D.C. 205 New Jersey Ave. ; 

AsxTon, Prof. C. H., Ph.D. (Munich). Univ. of Kansas, Lawrence, Kans. 

Arcuison, Prof. C. S., Ph.D. (Johns Hopkins). Washington and Jefferson Coll., Washington, Pa. 
408 E. Chestnut St. 

Atwater, Frances A., A.M. (Cornell). Instr., Milwaukee-Downer Coll., Milwaukee, Wis. 

Atwoop, Ouivz, A.B. (Carleton). Instr., N. Dak. Agric. Coll., Fargo, N. D. 1414 12th Ave. N. 

AverBacH, Matinipa, Grad. Teachers Coll. Ethical Culture High School, New York, N. Y. 
33 Central Park W. 

Austin, W. A., A.M. (Indiana). Union High School, Venice, Calif. 

AUTENRIETH, Asst. Prof. G. C., 4.M. (Columbia). Descr. Geom. and Drawg., Coll. of the City 
of New York, New York, N. Y. 139th St. and Convent Ave. 

Avers, H. G., A.B. (George Washington). Mathematician, U. 8. Coast and Geod. Surv., Wash- 
ington, D. C. 

Ayres, Frank, Jr., B.S. (Washington Coll., Md.). Instr., A. and M. Coll. of Texas, College 
Station, Tex. Campus Box 270. 

Ayres, W.L., A.B. (Southwestern). Fellow in Pure Math., Univ. of Texas, Austin, Tex. Univ. Sta. 


Baspirt, A. E., A.M. (Illinois). Actuary, Lamar Life Ins. Co., Jackson, Miss. 

Bascocx, Miss Weatrny, A.M. (Kansas). Instr., Univ. of Kansas, Lawrence, Kans. 1238 
Miss. 

Backer, Maurice, A.B. (Westminster, Mo.). Teacher, High School, Paintsville, Ky. 

Bacon, Prof. Ciara L., Ph.D. (Johns Hopkins). Goucher Coll., Baltimore, Md. 2316 N. 
Calvert St. 

Bagsy, L. C., A.B. (Washburn). Asst., Univ. of Illinois, Urbana, Ill. 408 W. Nevada St. 

Baiparr, B. I., Dr. (Buenos Aires). Analisis, Univ. Bs. As., Buenos Aires, Argentina. Bel- - 
grano 887. 

Battey, Prof. E. A., A.B. (Georgia). Math. and Se., La Grange Coll., La Grange, Ga. 701 
Vernon St. 

Baiiey, Prof. F. H., A.M. (Harvard). Mass. Inst. of Tech., Cambridge, Mass. 

Battery, H. W., A.M. (Illinois). Asst., Univ. of Illinois, Urbana, Ill. 431 Nat. Hist. 

Barrp, A. C., A.B. (Wooster). Vice-Prin., Fifth Ave. High School, Pittsburgh, Pa. 

Baker, Prof. R. P., Ph.D. (Chicago). Univ. of Iowa, Iowa City, Ia. 929 Kirkwood Ave. 

Baipwin, J. W., A.M. (Michigan). Instr., Jr. Coll., Detroit, Mich. 6433 Roosevelt Ave. 

Batt, W. W. R., M.A. Trinity Coll., Cambridge, Eng. 

BALLANTINE, J. P., Ph.D. (Chicago). Instr., Columbia Univ., New York, N. Y. 

Banss, Guapys L., A.B. (Butler). Instr., Butler Coll., Indianapolis, Ind. 

Barsour, Kate C., A.B. (Oklahoma). High School, Norman, Okla. 313 W. Apache St. 

Barets, Asst. Prof. Grace M., Ph.D. (Ohio State). Ohio State Univ., Columbus, Ohio. 201 W. 
11th Ave. 

Bartow, W. S., Grad. U. S. Naval Acad. Instr., Jr. Coll., Detroit, Mich. 438 W. Ferry Ave. 

BarnarD, R. W., M.S. (Michigan). Fellow, Univ. of Chicago, Chicago, Ill. 1229 EF. 57th St. 

Barnett, Asst. Prof. I. A., Ph.D. (Chicago). Univ. of Cincinnati, Cincinnati, Ohio. Dept. of 
Math. 

Barnett, O. P., B.S. (Brigham Young Univ.). Instr., High School, Provo, Utah. 371 W. 
2d St. S. 
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Barney, Ipa, Ph.D. (Yale). 346 Whitney Ave., New Haven, Conn. 

Barnuart, Prof. C. A., A.M. (Illinois). Univ. of New Mexico, Albuquerque, N. M. 114 S. 
Maple St. 

Barnait1, Prof. J. F., A.B. (Kansas). Michigan State Teachers Coll., Ypsilanti, Mich. 

Barr, Mrs. Lutu A., A.M. (Oklahoma). Jonestown, Miss. 

Barrett, A. J., A.B. (Arkansas). Instr., Carnegie Inst. of Tech., Pittsburgh, Pa. 

’ Barrow, Prof. Davin, Ph.D. (Harvard). Univ. of Georgia, Athens, Ga. 436 Dearing St. 

Bartou, Prof. W. C., Ph.D. (Adrian). Math. and Astr., Bucknell Univ., Lewisburg, Pa. 110 
Univ. Ave. ; 

Barton, Heten, A.M. (Johns Hopkins). Math. and Dean of Women, Albion Coll., Albion, Mich. 

Barron, Prof. 8. M., Ph.D. (Virginia). Univ. of the South, Sewanee, Tenn. 

Basoco, M. A., A.B. (California). So. Branch, Univ. of California, Los Angeles, Calif. 

BatcuELpER, Actg. Asst. Prof. P. M., Ph.D. (Harvard). Brown Univ., Providence, R. I. 

BaTEMAN, Prof. Harry, Ph.D. (Johns Hopkins). Calif. Inst. of Tech., Pasadena, Calif. R. F. D. 
4, Box 163. 

Baten, Prof. W. D., A.M. (Texas). Bessie Tift Coll., Forsyth, Ga. 

Baupin, Asst. Prof. M. C.,'A.B. (Washington Univ.). Romance Languages, Miami Univ., 
Oxford, Ohio. 

Bauer, Asso. Prof. G. N., Ph.D. (Columbia). Univ. of New Hampshire, Durham, N. H. 

Bauer, Dr. L. A. Dir., Dept. of Terrestrial Magnetism, Washington, D.C. 36th St. and Broad 
Branch Rd. 

Bauman, Prof. J. A., A.M. Emeritus, Muhlenberg Coll., Allentown, Pa. 399 Turner St. 

Bays, Prof. Séivérin. Faculté des Sciences, Univ. de Fribourg, Bethlehem, Fribourg, Switzerland. 

Beat, Asst. Astr. W. O., M.S. (Chicago). Univ. of Minnesota, Minneapolis, Minn. 

Beau, Sarau. Computer, U. Coast and Geod. Surv., Washington, D. C. 

Beater, Asst. Prof. Raupu, A.M. (Columbia). Harvard Grad. School of Educ., Cambridge, 
Mass. 

Beatty, Asst. Prof. Samugt. Univ. of Toronto, Toronto, Can. 

Beaty, Asso. Prof. E. B., A.M. (California). Oregon Agric. Coll., Corvallis, Ore. 

Bravurrt, Prof. V.-E., B.A. (Manitoba). Calc. and Anal. Geom., Ecole Polytech., and Univ. 
de Montreal, Montreal, Can. 228 St. Denis St. 

Becxwits, Actg. Asst. Prof. ErHrtwyNnn R., A.M. (Western Reserve). Coll. for Women, West+ 
ern Reserve Univ., Cleveland, Ohio. 2032 E. 115th St. 

Becxwits, W. 8., A.M. (Harvard). Grad. Student, Univ. of Chicago, Chicago, Ill. 42 Snell 
Hall. 

Beet xz, Prof. R. D., Ph.D. (Princeton). Dartmouth Coll., Hanover, N. H. 

Breiey, Katuiren, A.B. (Oklahoma). Teacher, High School, Henryetta, Okla. 901 W. 
Gentry. 

Beutcuer, Asst. Prof. R. T., B.A. (Queen’s Univ., Ireland). Math. and Eng., Pomona Coll., 
Claremont, Calif. 452 W. 6th St. 

Bet1, Prof. E. T., Ph.D. (Columbia). Univ. of Wash., Seattle, Wash. 5026 11th Ave., N.E. 

Bet, Prof. Tatmon, A.M. (Cooper). Cooper Coll., Sterling, Kan. 

Bertuamy, B. C., B.S., C.E. (Wyoming). Civil Eng., Laramie, Wyoming. 

BENANDER, C. A., A.B. (Harvard). 9 Kearsarge Ave., Boston, Mass. 

BENANDER, V. I., A.B. (Harvard). Instr., Case Sch. of Appl. Sc., Cleveland, Ohio. Dept. of 
Math. 

Brnoer, H. A., Ph.D. (Illinois). Instr., Univ. of Illinois, Urbana, Ill. 403 N. Mathews. 

Benepict, Prof. H. Y., Ph.D. (Harvard). Univ. of Texas, Austin, Texas. 

Benepict, Prof. Susan R., Ph.D. (Michigan). Smith Coll., Northampton, Mass. 12 Barrett Pl. 

Benner, J. A., A.B. (Penn. State). Instr., Lafayette Coll., Easton, Pa. 333 McCartney St. 

Brnnett, Asso. Prof. A. A., Ph.D. (Princeton). Pure Math., Univ. of Texas, Austin, Texas. 

Bennett, J. C., M.S. (Iowa). Instr., Purdue Univ., W. LaFayette, Ind. 820 N. Main St. 

Bennett, Prof. J. L., A.B. (Kansas). Physics, Ottawa Univ., Ottawa, Kans. 

BrEnneEtT, Pres. J. N., A.M. (Nebraska). ‘Doane Coll., Crete, Nebr. 

Benson, L. F., B.S. (E. Tex. State Teachers Coll.). Forney, Texas. 

Bercer, Prof. Auten, A.M. (Peabody). S. W. State Teachers Coll., Durant, Okla. 407 N. 
9th Ave. 

Berger, Epis G., A.M. (Minnesota). Cedar Terrace, Beechhurst, L. I., N. Y. 

Brrestresser, C. A., A.M. (Lafayette), M.S. (Pennsylvania). Head of Dept., DeWitt Clinton 
High School, New York, N. Y. 156 Macon St., Brooklyn, N. Y. 
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BERKELEY, L. M., A.M. (Virginia). 36 W. 91st St., New York, N. Y. 

Brrnapir, Sister M., A.M. (Univ. of Colorado). Head of Dept., Loretto Heights Coll., Loretto, 
Colo. In the Orient 1924- . 

BernstTEIn, Asso. Prof. B. A., Ph.D. (California). Univ. of California, Berkeley, Calif. 40 
Shasta St. 

Berry, E. M., Ph.D. (Iowa). Instr., Purdue Univ., W. LaFayette, Ind. 423 Vine St. 

Berry, Asst. Prof. Grace E., A.M. (Mt. Holyoke). Dean of Women, Pomona Coll., Claremont, 
Calif. 

Berry, Asso. Prof. W. J., A.M. (Harvard). Poly. Inst. of Brooklyn, Brooklyn, N. Y. 224 St. 
John’s Pl. 

Bert, Prof. O. F. H., A.M. (Geneva). Washington and Jefferson Coll., Washington, Pa. 28 N. 
Lincoln St. 

Betz, Wruu1aM, A.M. (Rochester). Vice-Prin., East High School, Rochester, N. Y. 301 Hazel- 
wood Terrace. 

Brancut, Prof. L. Univ. of Pisa, Pisa, Italy. Via Manzoni No. 8. 

Biss, F., M.S. (Chicago). Instr., Univ. of North Dakota, Grand Forks, N. D. Box 102, 
Univ. Station. 

Biases, Joun A., B.S. (Drury). High School, Little Rock, Ark. 3110 Battery St. 

BicEtow, W. W., A.B. (Beloit). Jr. Mathematician, U. 8S. Coast and Geod. Surv., Washington, 
D.C. 205 New Jersey Ave., S.W. 

BicGrerstaFF, JOHN, A.B. (Reed). Teaching Fellow, Univ. of Washington, Seattle, Wash. 4263 
9th Ave., N.E. 

Bi1u, Prof. E. G., Ph.D. (Yale). Dean of Freshmen, Dartmouth Coll., Hanover, N. H. 

BinGitey, Asso. Prof. G. A., A.M. (Princeton). St. John’s Coll., Annapolis, Md. 240 Prince 
George St. 

Brrceusy, W. N., A.M. (Colo. Coll.). 177 S. Mentor Ave., Pasadena, Calif. 

BircHENOUGH, Prof. Harry, A.M. (Columbia). State Coll. for Teachers, Albany, N. Y. 687 
Hudson Ave. 

Brrxuorr, Prof. G. D., Ph.D. (Chicago). Harvard Univ., Cambridge, Mass. 22 Craigie St. 

BisHop, Dean F. L., Ph.D. (Chicago). Eng. and Mines, Univ. of Pittsburgh, Pittsburgh, Pa. 

Brxsy, Brig. Gen. W. H., U. S. Army, retired, Washington, D.C. 1709 Lanier Pl., N.W. 

Buack, Fiorence, A.M. (Kansas). Instr. Univ. of Kansas, Lawrence, Kans. 

Buair, Prof. Harotp, A.M. (Michigan). Western State Normal Coll., Kalamazoo, Mich. 
1220 Academy St. 

Buair, R. V., A.M. (Peabody). Instr., Vanderbilt Univ., Nashville, Tenn. 

Buarr, Miss Vevra, Horace Mann School, New York, N. Y. 430 W. 119th St. 

Buiessine, P. N., A.B. (Swarthmore). Instr., Univ. of Michigan, Ann Arbor, Mich. 302 E. 
Liberty. 

Buicuretpt, Prof. H. F., Ph.D. (Leipzig). Stanford University, Calif. 

Buss, Prof. G. A., Ph.D. (Chicago). Univ. of Chicago, Chicago, Il. 

Bio, Prof. E. C., A.M. (Missouri). Des Moines Univ., Des Moines, Iowa. 

BiumBeErG, A. A. Instr., A. and M. Coll. of Texas, College Station, Tex. 

BiumBErG, Asst. Prof. Henry, Ph.D. (Géttingen). Univ. of Illinois, Urbana, Ill. 1810 W. 
Oregon St. 

BLUMENTHAL, L. M., M.S. (Chicago). Instr., Univ. of Michigan, Ann Arbor, Mich. Dept. of 
Math. 

Bogarp, Prof. A., A.M. (Chicago). Coll. of St. Teresa, Winona, Minn. 1151 W. Sth St. 

BouannaN, Prof. R. D., C.E., E.M. (Virginia). Ohio State Univ., Columbus, Ohio. 226 EF. 
16th Ave. 

Bonn, Asso. Prof. J. D., Ph.D. (Mich.). Univ. of Tenn., Knoxville, Tenn. 

Bonn, Supt. O. J., LL.D. (South Carolina). The Citadel, The Milit. Coll. of South Carolina, 
Charleston, S. C. 

Bonn, W. M., A.M. (Columbia). Instr., Coll. of the City of N. Y., New York, N. Y. 523 W. 
136th St. 

Booruroyp, Prof. S. L., M.S. (Colorado State Coll.). Astr. and Geodesy, Cornell Univ., 
Ithaca, New York. 

Borpen, Asst. Prof. R. F., Ph.D. (Illinois). George Washington Univ., Washington, D. C. 

Bore, Emit, Docteur és Sc. (Paris). Prof. 4 la Faculté des Sciences de Paris, Paris, France. 
82 rue du Bac, Paris VII. 
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Borcer, Prof. R. L., Ph.D. (Chicago). Ohio Univ., Athens, Ohio. 70 Univ. Terrace. 

Borrorotti, Prof. Errors, Dottore in mat. (Bologna). Univ. of Bologna, Bologna, Italy. 
Via Maggiore 100. 

Bosz, A. C., M.A. Deputy Magistrate, Bengal Prov. Civil Service, Shambazar Post Office, 
Calcutta, India. & Mahenda Bose Lane. 

BowbENn, Prof. JospruH, Ph.D. (Yale). Adelphi Coll., Brooklyn, N. Y. 24 Clifton Pl. 

’ Bowers, Prof. W. R., A.M. (Columbia). Radford State Normal School, East Radford, Va. 

Bow ss, C. F., A.M. (Harvard). Instr., 8. Dak. State School of Mines, Rapid City, 8. D. 

Boycg, Prof. M. G., A.B. (Erskine). Bryson Coll., Fayetteville, Tenn. 

Boyp, Dean P. P., Ph.D. (Cornell). Univ. of Kentucky, Lexington, Ky. 

Brackett, Prof. F. P., A.M. (Dartmouth). Pomona Coll., Claremont, Calif. 

Braptey, Asso. Prof. H. C., B.S. (Mass. Inst.). Mass. Inst. of Tech., Cambridge, Mass. 

BrapsHaw, Prof. J. W., Ph.D. (Strassburg). Univ. of Michigan, Ann Arbor, Mich. 13804 
Cambridge Rd. 

Braupy, Marie, A.M. (Columbia). Teacher, Seward High School, New York, N. Y. 66 Cen- 
tral Pk. W. 

BraMBxb, Asso. Prof. C. C., Ph.D. - U.S. Naval Acad., Annapolis, Md. Fifth St. 

Branp, Prof. Louis, Ph.D. (Harvard). Univ. of Cincinnati, Cincinnati, Ohio. 

BRANDEBERRY, Asso. Prof. J. B., A.M. (Ohio State). Toledo Univ., Toledo, Ohio. 

BRaNDNER, F. A., M.S. (Chicago). Instr., Iowa State Coll., Ames, Ia. 

Bratron, Prof. W. A., A.B. (Williams). Whitman Coll., Walla Walla, Wash. 

Bray, Asst. Prof. H. E., Ph.D. (Rice). Rice Inst., Houston, Tex. 

BRECKENRIDGE, W. E., A.M. (Yale). Asso., Teachers Coll., Columbia Univ., New York, N. Y. 
21 Park Ave., Mt. Vernon, N. Y. 

Breit, Grecory, Ph.D. (Johns Hopkins). Dept. of Terr. Magn., Washington, D.C. 36th St. 
and Broad Branch Rd. 

BrenkE, Prof. W. C., Ph.D. (Harvard). Univ. of Nebraska, Lincoln, Nebr. 1250 S. 21st. St. 

BRENNAN, Prof. M. S., Se.D. (Christian Brothers). Astr. and Geol., St. Louis, Mo. 63804 
Minnesota Ave. 

Brewster, Asst. Prof. J. A., A.B. (Harvard). Coll. of the City of New York, New York, N. Y. 

Breziter, W. J., A.M. (Grove City). Instr., Univ. of Tennessee, Knoxville, Tenn. 712 W. 
Main Ave. 

Brigetra, Sister M. Instr., Coll. of St. Scholastica, Duluth, Minn. 

BricHaM, Asst. Prof. L. A., A.M. (Boston Univ.). Astr. and Math., Boston Univ., Boston, Mass. 

BRINDLE, Prin. G. W., M.E. High School, Surrency, Ga. 


Brink, Asso. Prof. R. W., Ph.D. (Harvard). Univ. of Minnesota, Minneapolis, Minn. On leave — 


of absence 1924-25, Edinburgh Univ. 

Bropig, Prof. W. M., M.E. (Va. Poly. Inst.); A.M. (Columbia). Va. Poly. Inst., Blacksburg, Va. 

Brogat, Prof. Uco, Ph.D. (Géttingen). Buenos Aires and La Plata Univs., Buenos Aires, Arg. 
58 Maipi. 

Brooke, Prof. W. E., A.M. (Nebraska). Math. and Mech., Univ. of Minnesota, Minneapolis, 
Minn. 

Brown, Asst. Prof. B. H., Ph.D. (Harvard). Dartmouth Coll., Hanover, N. H. 

Brown, E. C., A.M. (Maine). Instr., Worcester Poly. Inst., Worcester, Mass. 73 Institute Rd. 

Brown, E. L., A.M. (Cornell). Asst. Supt. of Schools, Denver, Colo. 484 Lafayette St. 

Brown, Prof. E. W., A.M. (Yale). Yale Univ., New Haven, Conn. 116 Everit St. 

Brown, Prof. H. S., M.S. (Lafayette). Hamilton Coll., Clinton, N. Y. 

Brown, J. S., A.M. (Texas). Head of Dept., State Teachers Coll., San Marcos, Tex. 

Brown, Prof. Lituran, A.M. (Columbia). Hood Coll., Frederick, Md. 

Brown, Myrtuz C., A.M. (Texas). Teacher, N. Texas State Normal Coll., Denton, Tex. 1416 
W. Oak St. 

Brown, Asst. Prof. T. H., Ph.D. (Yale). Foreign Trade, Columbia Univ. 27 Strawberry Hill 
Ave., Stamford, Conn. 

Brownz, Asst. Prof. E. T., A.M. (Virginia). Univ. of North Carolina, Chapel Hill, N. C. 

Bruce, Prof. R. E., Ph.D. (Boston Univ.). Boston Univ., Boston, Mass. 

Bryan, Asso. Prof. N. R., Ph.D. (Columbia). Univ. of Maine, Orono, Me. 8 Juniper St. 

Bryant, E.8. High School, Everett, Mass. 455 Lexington St. 

BucHanaNn, Prof. Daniet, Ph.D. (Chicago). Head of Dept., Univ. of British Columbia, Van- 
couver, B. C. 
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Bucuanan, Prof. H. E., Ph.D. (Chicago). Tulane Univ., New Orleans, La. 

Bucnanan, Asst. Prof. Margaret, Ph.D. (Bryn Mawr). West Virginia Univ., Morgantown, 
W. Va. 

Butuarp, Asso. Prof. J. A., Ph.D. (Clark). U.S. Naval Acad., Annapolis, Md. 262 King George 
St. 

BuiuarpD, Prof. W. G., Ph.D. (Clark). Syracuse Univ., Syracuse, N. Y. 117 Redfield Pl. 

Bumer, C. T., A.M. (Harvard). Instr., Ohio State Univ. 68 W. Church St., Newark, Ohio. 

Bunyan, L. H., A.M. (Wisconsin). Instr., Univ. of Wisconsin, Madison, Wis. 

Burpicx, R. D., A.M. (Columbia). Instr., Coll. of the City of New York, New York, N. Y. 
60883 Broadway. 

Buregss, H. T., Ph.D. (Yale). 37 Beers St., New Haven, Conn. 

Buregss, Asst. Prof. R. W., Ph.D. (Cornell). Brown Univ. On leave of absence, with Western 
Elec. Co., 22 E. 38th St., New York, N.Y. 

Burke, J. G., A.M. (Mt. St. Mary’s). Vice-Pres., Mt. St.-Mary’s Coll., Emmitsburg, Md. 

BuRKETT?, Asst. Prof. E. J., A.M. (Pittsburgh). Trinity Coll., Hartford, Conn. 

BuRLEY, J. F., Civil Engineer, Pittsburgh, Pa. 630 Hastings ‘St., ES. 

BurNaM, Prof. J. E., A.M. (Texas). Simmons Coll., Abilene, Texas. 1846 Orange St. 

BurkE.L, Juuia, A.B. (Rice Inst.). 510 Fifteenth St., Galveston, Texas. 

Burrows, W. R. Box 114, Mass. Inst. of Tech., Cambridge, Mass. 

BurweE.t, Asst. Prof. W. R., Ph.D. (Oxford). Brown Univ., Providence, R. I. 

Buss, Epits L., A.B. (Tufts). Instr., Tufts Coll., Tufts College, Mass. 17 Latin Way. 

BusHyacer, G. R., A.M. (Penn. State). Instr., Penn. State Coll., State College, Pa. Uni- 
versity Club. 

Bussey, Asst. Dean and Prof. W. H., Ph.D. (Chicago). Univ. of Minnesota, Minneapolis, Minn. 

Butter, L. G., A.B. (Oregon). Prin., High School, LaConner, Wash. 

Butuer, Dr. Pierce, Ph.D. (Hartford Theol. Sem.). Senior Asst., The Newberry Library, 
Chicago, 

Burier, Unpine, A.B. (Okla.). Teacher, Clossen High School, Oklahoma City, Okla. 


Ca¥Frrey, GENEVIEVE E., A.M. (Washington). R. F. D. No. 5, Seattle, Wash. 

Carn, Prof. Witi1am, A.M. (N.C. M. & P. 1.). Univ. of North Carolina, Chapel Hill, N. C. 

Carrns, Prof. W. D., Ph.D. (Géttingen). Oberlin Coll., Oberlin, Ohio. 

Casori, Prof. Frortan, Ph.D. (Tulane). Univ. of Calif., Berkeley, Calif. 

Cauprerwoop, H. F. Stockman, Glasgow, Mont. 

CALDWELL, MinnIE W., A.M. (Missouri). Chowan Coll., Murfreesboro, N. C. 

Cauxins, Asst. Prof. Heten, A.M. (Columbia). Knox Coll., Galesburg, Ill. 

Catitaway, Mrs. THroposia T., B.S. (Columbia). Stephens Coll., Columbia, Mo. 1 Wat- 
son Place. 

Camp, Prof. B. H., Ph.D. (Yale). Wesleyan Univ., Middletown, Conn. 

Camp, C. C., Ph.D. (Cornell). Asso., Univ. of Illinois, Urbana, III. 

CamPpBELL, Asst. Prof. A. D., Ph.D. (Cornell). Univ. of Arkansas, Fayetteville, Ark. 

CamPpBELL, Prof. D. F., Ph.D. (Harvard). Armour Inst. of Tech., Chicago, Ill. 1209 Hinman 
Ave., Evanston, Ill. 

CaMPBELL, G. A., Ph.D. (Harvard). Research Engineer, Amer. Tel. and Tel. Co., New York, 

CampBELL, H. A., A.B. (Kingfisher). Teacher, Tech. School, Omaha, Nebr. Tech. School, 17th 
and Leavenworth. 

CamMPBELL, J. R., A.B. (Syracuse). Instr., Hollywood Jr. Coll., Hollywood, Calif. 

CamMPBELL, Asso. Prof. J. W., Ph.D. (Chicago). Univ. of Alberta, Edmonton South, Alberta, Can. 

CaMPBELL, Mary A., A.M. (Texas). Head of Dept.,South Park Coll., Beaumont, Texas. 390 
Emile St. 

Canpy, Prof. A. L. Acting Dean, Univ. of Nebraska, Lincoln, Nebr. Station A. 

Capar6, Prof. J. A., Ph.D. (Notre Dame). Notre Dame Univ., Notre Dame, Ind. P. O. 
Box &4. 

Capron, Prof. P. A., A.M. (Harvard). U.S. Naval Acad., Annapolis, Md. 203 Duke of 
Gloucester St. 

Carpin, C. J., M.E. (Lehigh). Instr., Washington and Jefferson Coll., Washington, Pa. 85 
Highland Ave. 

Carey, Asst. Prof. E. F. A., M.S. (California). Univ. of Montana, Missoula, Mont. 310 
McLeod Ave. 
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Canis, Pres. A. G., A.M. (Defiance). Defiance Coll., Defiance, Ohio. 
Canis, P. A., A.M. (Bucknell). Teacher, West. Phila. High School for Boys, Philadelphia, Pa. 
Canis, V. B., A.M. (Defiance). Instr., Ohio State Univ., Columbus, Ohio. 72 W. Maynard Ave. 
Caren, Mitprep E., Ph.B. (Brown). Asst., Connecticut Coll., New London, Conn. 
Cartson, R. C., A.M. (Columbia). Head of Dept., Sen. and Jr. High Schools, New Brunswick, 
N. J. 186 College Ave. 
’ CarmicHakt, F. L., A.M. (Princeton). 2036 E. 17th Ave., Denver, Colo. 
CarMicHAEL, Prof. R. D., Ph.D. (Princeton).. Univ. of Illinois, Urbana, Ill. 207 W. Wash- 
ington Blvd. 
CarPEnTER, Prof. D. R., A.M. (Princeton). Roanoke Coll., Salem, Va. 
Carpenter, R. H., A.M. (Kansas). Jr. Coll., Iola, Kans. 301 East St. 
Carr, E. L., A.B. (Ewing Coll.). 6109 Dorchester Ave., Chicago, IIl. 
Carr, Asst. Prof. F. E., Ph.D. (Chicago). Oberlin Coll., Oberlin, Ohio. 
Carro.t, I. 8., A.M. (Columbia). Instr., Syracuse Univ., Syracuse, N. Y. 419 E. Colvin St. 
CarrvutH, Prof. W. M., A.B. (Cornell). Hamilton Coll., Clinton, N. Y. P.O. Box 26. 
CaRSCALLEN, G. E., A.M. (Illinois). Wabash Coll., Crawfordsville, Ind. 
Carter, Asst. Prof. B. E., A.M. (Harvard). Colby Coll., Waterville, Me. 3 Center Pl. 
Carter, C.C. R. D. 2, Bluffs, Ill. 
Carter, Asso. Prof. May B., A.B, (Meredith). Western Coll. for Women, Oxford, Ohio. 
Carus, E. H., Ph.D. (Chicago). With Open Court Pub. Co., Chicago, Ill. La Salle, Ill. 
Carver, Asst. Prof. W. B., Ph.D. (Johns Hopkins). Cornell Univ., Ithaca, N. Y. 
Caster, Mary E., A.M. (Columbia). Teacher, High School, Paterson, N. J. : 
Case, Prof. J. E., A.M. (Gonzaga Univ.). St. Mary’s Coll., St. Mary’s, Kans. 
CrprrBerG, Prof. W. E., Ph.D. (Wisconsin). Augustana Coll., Rock Island, Ill. 2542-22 
Ave. 
Cuacr, Arnotp B.,8ce.D. Chancellor, Brown Univ., Providence, R. I. 99 Power St. ' 
Cuampers, Prof. G. G., Ph.D. (Pennsylvania). Univ. of Pa., Lansdowne, Pa. 79 Drezel Ave. | 
Cuanpiter, H. W., M.S. (Iowa). Univ. of Florida, Gainesville, Fla. : 
CuapMANn, Marcaret F., A.M. (Wisconsin). State Coll., Mankato, Minn. i 
Cares, Prof. R. L., A.M. (Lehigh). Physics, Franklin & Marshall Coll., Lancaster, Pa. | 
610 Race St. 
CHELLBORG, R. B.S. (Hunter). Hunter Coll., New York, N. Y. 
CHEPMELL, Maj. C. H. 85 Wilbury Crescent, Hove, Sussex, England. j 
Cun, Prof. June Lu, Graduate Peking Teachers Coll. Nankai Univ., Tientsin, China. 
CHITTENDEN, Asso. Prof. E. W., Ph.D. (Chicago). Univ. of Iowa, Iowa City, Iowa. 
Cuurcu, C.E. (Syracuse). Parish, N. Y. | 
Crrotia, Prof. Micuretr, Dottore in mat. Prof. Ord. di. Analisi Algebrica, R. Universita di 
Catania, Catania, Sicily, Italy. Via umberto I, 242. 
Cuack, Prof. R. W., A.M. (Grinnell). Alma Coll., Alma, Mich. 209 W. Downie St. 
Crarx, Annie C. (Mrs. Theron Clark), Ph.B. (Brown). Univ. of Southern California, Los 
Angeles, Calif. 
Crark, Miss Peart E., A.M. (Montana). Chaffey Jr. Coll., Ontario, Calif. 223 West J St. 
Cuark, R. F., A.B. (Williams), Pd.B. (Albany State Normal). Dewitt Clinton High School, 
New York, N. Y. 194 Christie Hts. St., Leonia, N. J. 
Cuark8, Prof. E. H., Ph.D. (Chicago). Math. and Astr., Hiram Coll., Hiram, Ohio. 
Cuarke, J. A., A.M. (Princeton). West Phila. High School for Boys, Philadelphia, Pa. Devon, 
Pa. 
Cxiarke, Sister M. Boreia, A.M. (Catholic Univ.). Prof., Loretto Coll., Webster Groves, Mo. 
Crawson, Prof. J. W., M.A. (New Brunswick). Ursinus Coll., Collegeville, Pa. 
Cuaytor, E. M., B.S. (The Citadel). Instr., Univ. of the South, Sewanee, Tenn. 
CieLanD, Prof. W. E., Ph.D. (Princeton). Geneva Coll., Beaver Falls, Pa. 
Criement, F. C., A.B. (St. Olaf). Instr., St. Olaf Coll., Northfield, Minn. 
Ciements, Asso. Prof. G. R., Ph.D. (Harvard). U.S. Naval Acad., Annapolis, Md. 7 Thomp- 
son St. 
CievENGER, C. H., M.S. (Chicago). Route 7, Hartford City, Ind. 
Coar, Prof. H. L., Pi.D. (Illinois). Math. and Astr., Marietta Coll., Marietta, Ohio. 
Coates, W. M., A.B. (Williams). Student of Aeronautics, Univ. of Gottingen, Géttingen, . 
Germany. Pension Creuznacher, Nikolausbergerweg 59. 
Coss, Prof. H. E., A.M. (Wesleyan). Lewis Inst., Chicago, Ill. 
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Coste, Prof. A. B., Ph.D. (Johns Hopkins). Univ. of Illinois, Urbana, Ill. 702 W. Washington 
Blvd. 

Cos, Asst. Prof. C. J., A.M. (Harvard). Univ. of Michigan, Ann Arbor, Mich. 1924-26, 3 rue 
de Estrapade (5), Paris, France. 

Corrin, J. G., Ph.D. (Clark). Math. Physics. Genl. Baking Co., Hempstead, L.1.,.N.Y. 199 
Elizabeth Ave. 

Corrin, Prof. L. M., A.M. (Michigan). Coe Coll., Cedar Rapids, Ia. 1027 2d Ave. 

Couen, Asso. Prof. ABraHAM, Ph.D. (Johns Hopkins). Johns Hopkins Univ., Baltimore, Md. 

Corr, Prof. W. A., Ph.D. (Boston Univ.). Acadia Univ., Wolfville, N. 8. 

Coxe, Prof. E. C., A.B. (Virginia). Astr. and Math., Univ. of South Carolina, Columbia, 8. C. 
1780 College St. 

Cotaw, J. M., A.M. (Dickinson). High School, Monterey, Va. 

Cots, J. P., B.S. (La. State). Instr., La. State Univ., Baton Rouge, La. 

Couz, Prof. Lena R., A.M. (Missouri). Central Normal Coll., Danville, Ind. 

Cotreman, Prof. J. B., A.M. (Columbia). Univ. of South Carolina, Columbia, S. C. 

CoteMaN, Prof. R. H., A.B. (Charleston). Coll. of Charleston, Charleston, S. C. 

Couuier, Asst. Prof. Myrtim, B.S. (Chicago). So. Branch, Univ. of California, Los Angeles, 
Calif. 32014 N. Alexandria Ave. 

Coiurton, J. W., C.E., E.M. (Lafayette). Teacher, High School, Trenton, N. J. 223 High- 
land Ave. 

Cotritts, Asso. Prof. Jut1a T., Ph.D. (Cornell). Iowa State Coll., Ames, Ia. 

CoLwELL, Prof. R. C., Ph.D. (Princeton). Physics, West Virginia Univ., Morgantown, W. Va. 
3832 Demain Ave. 

Cotyrr, Prof. E. E., A.M. (Kansas). State Teachers Coll., Hays, Kans. 406 W. 4th St. 

Comstock, Prof. C. E., A.M. (Knox). Bradley Poly. Inst., Peoria, Ill. 

Connit, Prof. I. S., A.M. (Parsons). State Teachers Coll., Cedar Falls, Ia. 115 E. 11th St. 

Conepon, Asso. Prof. A. R., A.M. (Nebraska). Pedagogy of Math., Univ. of Nebraska, Lincoln, 
Nebr. (Station A. 

Conx.ina, R. P., A.B. (Cornell). Head of Dept., Newark Tech. School and Central High School, 
Newark, N. J. Newark Tech. School. 

ConNELLY, Marion. 828 Simpson St., Evanston, Ill. 

ConwELL, Asst. Prof. G. M., Ph.D. (Princeton). N. Y. State Coll. for Teachers, Albany, N. Y. 

ConwELL, Prof. H. H., M.S. (Kansas). Beloit Coll., Beloit, Wis. 921 Park Ave. 

Coox, Prof. E. C., A.M. (Dartmouth). St. Stephen’s Coll., Annandale-on-Hudson, N. Y. 
Absent 1924-25, Hanover, N. H. 

Coouines, Prof. J. L., Ph.D. (Bonn). Harvard Univ., Cambridge 38, Mass. 27 Fayerweather St. 

Coopsrr, A. E., E.E. (Texas). Instr., Applied Math., Univ. of Texas, Austin, Tex. 105 W. 
26th St. 

Corr, T. F., B.S. (Tulane). Instr., Tulane Univ., New Orleans, La. 

Coretanp, Asst. Prof. Lennie P., Ph.D. (Penna.). Wellesley Coll., Wellesley, Mass. 14 
Waban St. 

Corsin, Prof. C. E., A.M. (Northwestern). Coll. of the Pacific, Stockton, Calif. 117 W. 
Euclid Ave. 

Corny, 8. A. 1079 23d St., Des Moines, Ia. 

CorNELL, Miss Opynez O., A.B. (Nebraska). 405 E. 13th St., Oklahoma City, Okla. 

CorneteT, R. L., B.S. (Otterbein). Teacher, High School, Chillicothe, Ohio. 

Cossy, Prof. Byron, A.M. (Missouri). State Teachers Coll., Kirksville, Mo. 

CortrineHaM, Mrs. Kennetu, A.M. (Ohio State). 384 17th Ave., Columbus, Ohio. 

Covurrrap, Prof. M. W., A.M. (Ohio Wesleyan). North-Western Coll., Naperville, Ill. 95 E. 
Franklin St. 

Court, Asso. Prof. N. A., D.Sc. (Ghent, Belgium). Univ. of Oklahoma, Norman, Okla. 

Cow ey, Asso. Prof. Exizasetu B., Ph.D. (Columbia). Vassar Coll., Poughkeepsie, N. Y. 

Cowine, Prof. A. H., A.M. (Texas). E. Texas State Normal Coll., Commerce, Tex. 

CraewatL, Prof. J. A., M.S. (Vanderbilt). Head of Dept., Wabash Coll., Crawfordsville, Ind. 
Kennedy Pl. 

Craia, C. C., A.M. (Indiana). Fellow of Amer.-Scandinavian Soc., Univ. of Lund, 1924-25. 
M. Stenbocksgatan 6, Lund, Sweden. 

CRAMBLET, Prof. W. H., Ph.D. (Yale). Bethany Coll., Bethany, W. Va. Boz 631. 

Cramuet, C. M., M.S. (Washington). Asso., Univ. of Washington, Seattle, Wash. Dept. of 
Math. 
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Cranz, Asst. Prof. Rurus, A.B. (Middlebury), B.S. (Mass. Inst.). Math. and Eng., Ohio Wes- 
leyan Univ., Delaware, Ohio. 407 W. William St. 

CratHorng, Asso. Prof. A. R., Ph.D. (Géttingen). Math. Statistics, Univ. of Illinois, Urbana, 
Ill. 802 Penna. Ave. 

Craw zy, Prof. E. 8., Ph.D. (Pennsylvania). Univ. of Pennsylvania, Philadelphia, Pa. 

CrEELMAN, G. W., A.B. (Harvard). Hotchkiss School, Lakeville, Conn. 

’ CrensHaw, Prof. B. H., M.E. (Ala. Poly.). Alabama Poly. Inst., Auburn, Ala. 

Cresse, Prof. G. H., Ph.D. (Chicago). Univ. of Arizona, Tucson, Ariz. Box 125, Univ. Sta. 

Crockett, Prof. C. W., C.E. (Rensselaer), A.M. (Mercer). Math. and Astr., Rensselaer Poly. 
Inst., Troy, N. Y. 221 Stow Ave. 

CromwELL, J. W., Jr., A.M. (Dartmouth). M St. High School, Washington, D.C. 1815 18th 
St., N.W. 

Crooks, Prof. C. G. Centre Coll., Danville, Ky. 

Crowe, Asst. Prof. 8. E., A.B. (Ohio State). Michigan Agric. Coll., East Lansing, Mich. 137 
Univ. Drive. 

Crum, C. W. R., M.D. Brunswick, Md. 

Crum, Asst. Prof. W. L., Ph.D. (Yale). Statistics, Harvard Univ., Cambridge 38, Mass. Boz 93. 

Crussg, Asst. Prof. S. R., M.S. (Arizona). “Univ. of Arizona, Tucson, Ariz. 725 E. Speedway. 

Cutmer, OrpHa A., A.M. (Michigan). State Normal School, Florence, Ala. 

Cummines, Asso. Prof. Louise D., Ph.D. Vassar Coll., Poughkeepsie, N. Y. 

Cunna, Prof. Pepro José pa. Univ. of Lisbon, Lisbon, Portugal. Rua de S. Bento, No. 706. 

Curnirr, Asst. Prof. C. H., A.M. (Brown). Brown Univ., Providence, R. I. 

Curtis, H. B., Ph.D. (Cornell). Instr., Northwestern Univ., Evanston, Ill. 2015 Orringion Ave. 

Curtiss, Prof. D. R., Ph.D. (Harvard). Northwestern Univ., Evanston, Ill. 2023 Sherman Ave. 

Curtine, L. H., B.S. (Chicago). Teacher, Westport High School, Kansas City, Mo. 3917 
Summit St. 


Dapovurian, Prof. H. M., Ph.D. (Yale). Trinity Coll., Hartford, Conn. 

Dauxuene, Prof. Oscar, M.S. (Kansas). Eng. and Math., Univ. of Alabama, University, Ala. 

Dauaker, Prof. H. H. Univ. of Minnesota, Minneapolis, Minn. 523 Walnut St., S.E. 

Daron, Prof. J. P., D.Sc. (St. Andrews; Cape). Univ. of the Witwatersrand, Johannesburg, S. 
Afr. P.O. Box 1176. 

Day, Winirrep D., A.M. (Tulane). Teacher, Sophia B. Wright High School, New Orleans, La. 
Napoleon Ave. and Prytania. 

Dancer, C. W., A.M. (Ohio State). Instr., Toledo Univ., Toledo, Ohio. 3825 Ontario St. 

DaniE.xs, Asst. Prof. Martan E., A.B. (Chicago). Iowa State Coll., Ames, Ia. 307 Ash Ave 

Dantzcuer, W. F., Student, Columbia Univ., New York, N. Y. 

Daprert, J. W., Civil Eng., Lock Box 141, Taylorville, Ill. 

Daruine, F. W., A.B. (Cornell). U.S. Coast and Geod. Surv., Washington, D. C. 

DarNELL, ALBERTUS, Ph.B. (Michigan). Detroit Jr. Coll., Detroit, Mich. 1216 Edison Ave. 

Darracott, W.H. 574 Pine St., Winnipeg, Man., Can. 

Daspit, Mrs. Armaup P., A.B. (La. State Univ.). Instr., State Univ., Baton Rouge, La. 759 
Boyd Ave. 

Daveuerrty, Prof. R. D., Ph.B. (Iowa Wesleyan). Iowa State Teachers Coll., Cedar Falls, Ia. 
2218 Franklin St. 

Davs, Asst. Prof. P. H., Ph.D. (California). Univ. of California, So. Branch, Los Angeles, Calif. 

. 855 N. Vermont Ave. 

Davis, AtrreD. Head Asst. Math., Soldan High School, St. Louis, Mo. 

Davis, C. H. Travelers Ins. Co., Hartford, Conn. 

Davis, H. A., A.B. (W. Va.). Instr., West Virginia Univ., Morgantown, W. Va. 

Davis, Asst. Prof. H. T. Univ. of Indiana, Bloomington, Ind. 

Davis, Asst. Prof. J. E., A.M. (Wisconsin). Drexel Inst., Philadelphia, Pa. 

Davis, Prof. J. M., A.M. (Kentucky). Univ. of Kentucky, Lexington, Ky. 340 Madison Place. 

Davisson, Prof. 8. C., Sc.D. (Tiibingen). Indiana Univ., Bloomington, Ind. 

Dean, Auice C., A.M. (Rice). Acting Libn. and Fellow in Math., Rice Inst., Houston, Texas. 

Decuerp, Mary E., A.M. (Texas). Univ. of Texas, Austin, Texas. 2313 Nueces St. 

Decker, Prof. F. F., Ph.D. (Syracuse). Syracuse Univ., Syracuse, N. Y. 312 Marshall St. 

DeECLEENE, Rev. L. A. V., A.M. (Catholic Univ.). Prof., St. Norbert’s Coll., West De Pere, Wis. 

De Cou, Prof. E. E., M.S. (Chicago). Univ. of Oregon, Eugene, Ore. 606 East 13th Ave. 
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Deperick, Prof. L. 8., Ph.D. (Harvard). Univ. of British Columbia, Vancouver, B. C. 1154 
W. 12th Ave. 

Deesz, Asst. Supt. L. A., B.S. (Carnegie). Elec. Dept., Colo. Fuel and Iron Co., Pueblo, Colo. 
412 Minnequa Ave. 

De La, J. W. R. H., B.S. (S. Dak. State Coll.). Tutor, S. Dak. State Coll. Minot, N. Dak. 

DE LA Garza, E. 601 St. Charles St., Brownsville, Texas. 

De Long, Prof. I. M., A.M. (Simpson). Univ. of Colorado, Boulder, Colo. 1341 Broadway. 

De Lury, Prof. A. T., M.A. (Toronto). Univ. of Toronto, Toronto, Ont., Can. 

DemarkeEE, R. G., M.S. (Chicago). 1801 N. Madison Ave., Pasadena, Calif. 

Demavp, L. 8., B.S. (Missouri). Teacher, High School, Oklahoma City, Okla. 1615 W. 37th. 

Deming, Prof. R. M., B.C.E. (Iowa State). Math. and Astr., Upper Iowa Univ., Fayette, Iowa. 

Denny, Prof. A. K., M.S. (Lincoln). Prof. and Registrar, Lincoln Coll., Lincoln, Ill. 221 
Oglesby Ave. 

Denston, Asst. Prof. Waiter, B.A. (Cambridge). Kenyon Coll., Gambier, Ohio. 

Denton, Asst. Prof. W. W., Ph.D. (Illinois). Univ. of Michigan, Ann Arbor, Mich. 1014 Corn- 
well Pl. 

Dey, L. M., Govt. Official, Rangoon, Burma. 25/2 Mohan Bagan Row, Calcutta, Shambazar 
Post-office, India. 

Dice, ExizaBetu, A.M. (Texas). North Dallas High School, Dallas, Texas. 

Dick, Prof. F. J. Raja-Yoga Coll., Point Loma, Calif. 

Dickey, Prin. H. E., A.B. (Cornell Coll.). High School, Sac City, Ia. 

Dickinson, Prof. C. N. Hollins Coll., Hollins, Va. 

Dickson, Prof. L. E., Ph.D. (Chicago). Univ. of Chicago, Chicago, Ill. 5535 University Ave. 

Dickstein, Prof. 8., Ph.D. Math. and History of Math., Univ. of Warsaw, Warsaw, Poland. 
Marszaskowska St. 117. 

Diepericu, E. F., A.B. (Butler). Head of Dept., Cedarville Coll., Cedarville, Ohio. 

DiturneuaM, Asso. Prof. ALex. U.S. Naval Acad., Annapolis, Md. 12 Thompson St. 

Driuick, Prof. C. E., A.M. (Penna.). U.S. Coast Guard Academy, New London, Conn. Sales 
Ferry, Conn. 

Dinwippi®, Pres. A. B., Ph.D. (Virginia). Tulane Univ., New Orleans, La. Station 20. 

Doak, Asso. Prof. ELxEaNor C., Ph.B. (Chicago). Mount Holyoke Coll., South Hadley, Mass. 

Doan, Asst. Prof. C. 8. Purdue Univ., W. LaFayette, Ind. 1020 3d St. 

Dossin, Sister Martoua, A.M. (Wisconsin). Rosary Coll., River Forest, Ill. 

DoBE 1, H. A., A.B. (Syracuse). Grad. Student, Univ. of Pa. 111 Horace St., Woodbury, N. J. 

Dopp, Prof. E. L., Ph.D. (Yale). Univ. of Texas, Austin, Texas. 3012 West Ave. 

Donacuuo, Prof. J. 8., A.M. (Marietta). Univ. of Hawaii, Honolulu, T. H. 961 Alewa Drive. 

Donauvk, Asst. Prof. J. E., A.M. (Harvard). Univ. of Vermont, Burlington, Vt. 

DonneELLy, I. E. Teacher, Deep Springs School, Deep Springs, Calif. 

Dostat, B. F., A.M. (Indiana). Instr., Univ. of Michigan, Ann Arbor, Mich. 1318 Forest Court. 

Dorrtrrer, Prof. J. E., A.B. (Blue Ridge Coll.). Math. and Physics, Manchester Coll., North 
Manchester, Ind. 

Dovcuerty, Miss Lucy T., B.S. (Washburn). Teacher, Jr. Coll., Kansas City, Kan. The 
Gould Hotel. 

Dovatas, C. H., A.M., Litt.D. (Colgate). Editor-in-Chief, D. C. Heath & Co., New York, N. Y. 

Dove tas, J. L., A.M. (Davidson). Davidson Coll., Davidson, N. C. 

Dove.ass, R. D., A.M. (Maine). Instr., Mass. Inst. of Tech., Cambridge, Mass. 76 Drew Rd., 
Belmont, Mass. 

DovusHksEss, Asst. Prof. V. H., A.M. (Lafayette). Lafayette Coll., Easton, Pa. 216 McCart- 
ney St. 

Dowuing, Asso. Prof. L. W., Ph.D. (Clark). Univ. of Wisconsin, Madison, Wis. 

Downey, W. F., Ed.M. (Harvard). Headmaster, English High School, Boston, Mass. 77 
Hammond Rd., Belmont, Mass. 

Downina, Asso. Prof. H. H., M.S. (Chicago). Univ. of Kentucky, Lexington, Ky. 

DrespEn, Asso. Prof. ARNOLD, Ph.D. (Chicago). Univ. of Wisconsin, Madison, Wis. 2114 Vi- 
las St. 

Drokg, Prof. G. W., A.M. (Arkansas). Univ. of Arkansas, Fayetteville, Ark. 

Droz, Coraurz, A.M. (La. State). Teacher, High School, Baton Rouge, La. 214 St. Louis St. 

Duss, Prof. L. H., Ph.D. (Gregorian Univ., Rome). Higher Math., Ottawa Univ., Ottawa, Can. 

DvERNER, Laura, B.S. (Oregon). Instr., N. Dakota Agric. Coll., Fargo, N. D. 1113 13th St. N. 
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Duncan, Brertua K., A.M. (Texas). Head of Dept., Grenada Coll., Grenada, Miss. 

DunxeEt, Asso. Prof. Orro, Ph.D. (Harvard). Washington Univ., St. Louis, Mo. 

Dv Pasquier, L. G., Ph.D. (Zurich). .Prof. ordinaire de math. super., Univ. de Neuchatel, 
Neuchatel, Switzerland. 33 Sablons. 

Dure.., Fuercuer, Ph.D. (Princeton). Head of Dept., Lawrenceville School, Lawrenceville, 
N. J. 

Dourresr, Asst. Prof. W. H., M.C.E. (Harvard). Hobart Coll., Geneva, N. Y. 645 Main St. 
Dourrez, Prof. W. P., Ph.D. (Johns Hopkins). Hobart Coll., Geneva, N.Y. 639 Main St. 
DuruaM, Annie D., A.B. (Tex. Presbyter. Coll.). Instr., Texas Presbyterian Coll., Milford, Tex. 
DustHemeRr, Prof. O. L., A.M. (Clark). Baldwin-Wallace Coll., Berea, Ohio. 272 Beech St. 


Eaauss, Prof. T. R., A.M. (North Carolina). Howard Coll., Birmingham, Ala. 8016 Under- 
wood Ave. 

Earuart, Dean Franc C., B.S. (Lenox). Lenox Coll., Hopkinton, Ia. 

Eart, J. M., A.B. (Carleton). Instr., St. Lawrence Univ., Canton, N. Y. 10 Harrison St. 

Eanrze, Prof. M. D., A.M. (Furman). Furman Univ., Greenville, 8. C. , 

Ecuots, Col. C. P. Prof., U. S. Milit. Acad., West Point, N. Y. 

Ecuots, Prof. W. H., C.E. (Virginia). Univ. of Virginia, University, Va. 

Ecxers.ey, J. O., C.E. (Cooper Union). Ch. Engr., Dept. of Markets, New York, N. Y. 4269 
White Plains Ave. 

Epcrcoms, Mrs. A. L. 921 7th St., Boulder, Colo. 

Eprneron, Asst. Prof. W. E., Ph.D. (Illinois). Purdue Univ., W. LaFayette, Ind. 633 Russell St. 

Epmonpson, Prof. T. W., Ph.D. (Clark). New York Univ., New York, N. Y. Univ. Heights. 

Exuts, Prof. W. C., A.M. (Chicago). Appl. Math., Whitman Coll., Walla Walla, Wash. 1134 
Alvarado Terr. 

J. H. 821 S. Oak Ave., Freeport, Il. 

Ermsianp, Prof. J. A., Ph.D. (Johns Hopkins). West Virginia Univ., Morgantown, W. Va. 

Ersenuakt, Prof. L. P., Ph.D. (Johns Hopkins). Princeton Univ., Princeton, N. J. 22 Alezx- 
ander St. 

Exston, J. 8., A.B. (Cornell). Asst. Actuary, Travelers Ins. Co., Hartford, Conn. 

Exy, Prof. J. A. St. John’s Univ., Shanghai, China. 

Emcu, Asso. Prof. ARNoLD, Ph.D. (Kansas). Univ. of Illinois, Urbana, Ill. 1002 S. Orchard St. 

Emery, StepxHen, A.M. (Boston Univ.). Head of Dept., Erasmus Hall High School, Brooklyn, 
N.Y. 317 E. 21st St. 

Emmons, Prof. C. W., A.M. (Illinois). Simpson Coll., Indianola, Ia. 

Emmons, Prof. L. C., B.S. (Central Normal), A.B. (Indiana). Michigan Agric. Coll., East 
Lansing, Mich. 

Eneuisu, Harry, A.B. (Johns Hopkins), LL.M. (Columbian Univ.). Head of Dept., High Schools, 
Washington, D.C. 2907 P St., N.W. 

Eneuisu, H. W. Master in Chancery, Morgan Co., Ill. Jacksonville, Ill. 

Enriquss, Prof. Feperico. Univ. of Bologna, Bologna, Italy. 

Epperson, C. A., A.M. (Missouri). With Natl. Cash Register Co., Kansas City, Mo. 

Eppes, Prof. J. B., A.M. (Johns Hopkins). U.S. Naval Acad., Annapolis, Md. 

Ericson, Henry, B.S. (Chicago). Instr., High School, Milwaukee, Wis. 3414 Chestnut St. 

ERnsBERGER, Iva, A.M. (Nebraska). Instr., lowa State Coll., Ames, Ia. Cranford Apt. 

Erwin, Prof. J. T., A.M. (Vanderbilt). George Washington Univ., Washington, D. C. 2023 
G St., N.W. 

Escort, E. B., M.S. (Chicago). Walton School of Commerce, Chicago, Ill. 1019 S. East Ave. 
Oak Park, Ill. 

EsHieman, J. D., Ph.D. (Chicago). Instr., Univ. of Pennsylvania, Philadelphia, Pa. College 
Hall. 

Estss, J. G., A.B. (Tex. Chr. Univ.). Instr., Texas Christian Univ., Fort Worth, Tex. 

Esty, Prof. T. C., A.M. (Amherst). Amherst Coll., Amherst, Mass. 

Erriincer, Asso. Prof. H. J., Ph.D. (Harvard). Univ. of Texas, Austin, Tex. 2910 Harris 
Park Ave. 

Evans, Prof. G. C., Ph.D. (Harvard). Pure Math., Rice Inst., Houston, Tex. 

Evans, G. W., A.B. (Harvard). Headmaster, Charlestown High School, Boston, Mass. 

Evans, Prof. H. B., Ph.D. (Pennsylvania). Univ. of Pennsylvania, Philadelphia, Pa. College 
Hall. 
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Evans, P. H. Chief Actuary, Northwestern Mut. Life Ins. Co., Milwaukee, Wis. 210 Wis- 
consin St. 

Everett, Prof. H.S., Ph.D. (Chicago). Appl. Math. and Astr. and Dir. of the Observ., Bucknell 

. Univ., Lewisburg, Pa. 28 Univ. Ave. 

Everett, Prof. J. P., A.M. (Michigan). Western State Normal School, Kalamazoo,’ Mich. 
908 W. South St. 

Everett, Asso. Prof. J. R., A.M. (Wisconsin). Colo. School of Mines, Golden, Colo. 

Ewine, W. M. Junior Student, Rice Inst., Houston, Tex. Lockney, Tez. 


Farrcuip, Prof. J. T., A.M., C.E. (Ohio Northern); Ph.M. (Carnegie Inst.). Ohio Northern 
Univ., Ada, Ohio. 

Farner, Prin. E. F., A.M. (Kansas). Jr. Coll. and High School, Parsons, Kans. 1613 Partridge. 

Farnum, Fay, A.M. (Cornell). 612 E. State St., Ithaca, N. Y. 

Faveut, Prof. J. B., Ph.D. (Penna.). Yankton Coll., Yankton, S. D. 

Feaarin, Ruts M., B.S. (Alabama). Head of Dept., Martin Coll., Pulaski, Tenn. 

Feperico, P. J., B.S. (Case School). Asst. Examiner, U. S. Patent Office, Washington, D. C. 
1812 G St., N.W. 

Frrmster, Prof. H. C., A.M. (Nebraska). York Coll., York, Nebr. 

Fesn, Asso. Prof. A. R., Ph.B. (Baldwin-Wallace). Centre Coll., Danville, Ky. 337 W. Broad- 
way. 

Fesr, Dr. Henri. Editor L’Enseignment de Math., Geneva, Switzerland. 110 Florissant. 

Feurces, Epna M., A.M. (Wisconsin). Instr., Eng. Math., Univ. of Wisconsin, Madison, Wis. 
419 Sterling Pl. 

Ferouson, Prof. C. E., A.M. (Missouri). Stephen F. Austin State Teachers Coll., Nacogdoches, 
Tex. 

Frereuson, Miss Zor. Crane Jr. High School, Chicago, Ill. 2317 Commonwealth Ave. 

Ferry, Pres. F. C., Ph.D. (Clark). Hamilton Coll., Clinton, N. Y. 

Ficxen, H. W., B.S. (C. C. N. Y.). Mathematician, U. S. Coast and Geod. Surv., Washington, 
D.C 


Frevp, FLorence E., A.M. (Michigan). Teacher, High School, Jackson, Mich. 304 S. Hannah, 
Albion, Mich. : 

Frexp, Prof. FLoyp, A.M. (Harvard). Georgia School of Tech., Atlanta, Ga. Route 1, Decatur, 
Ga. 

Fiexp, Prof. Perer, Ph.D. (Cornell). Univ. of Michigan, Ann Arbor, Mich. 904 Olivia Ave. 

Fiexp, 8. E., A.M. (Michigan). Instr., Univ. of Michigan, Ann Arbor, Mich. 513 Thompson St. 

Frexps, Prof. J. C., Ph.D. (Johns Hopkins). Univ. of Toronto, Toronto, Can. 

Finpiay, Prof. Witu1am, Ph.D. (Chicago). McMaster Univ., Toronto, Can. 153 Westminster 
Ave. 

Finz, Prof. H. B., Ph.D. (Leipzig). Princeton Univ., Princeton, N. J. Library Pl. 

FinxkeE1, Prof. B. F., Ph.D. (Penna.). Drury Coll., Springfield, Mo. 1227 Clay St. 

Fintey, Prof. G. W., B.S. (Kansas State). Colo. State Teachers Coll., Greeley, Colo. 1933 9th 
Ave. 

FisHer, Carre B., A.M. (West Virginia). Potomac State Coll., Keyser, W. Va. 152 Overton Pl. 

Fisk, Prof. T. S., Ph.D. (Columbia). Columbia Univ., New York, N. Y. 

L. MacKinnon (Mrs. Epwarp Fircs), Ph.D. (Cornell). Clinton, N. Y. 

Fircu, Pup, A.B. (Colo. Coll.). Asst. Prin., North High School, Denver, Colo. 3647 Clay St. 

Fire, Prof. W. B., Ph.D. (Cornell). Columbia Univ., New York, N. Y. 

Firrerer, Prof. J. C., C.E. (Colorado). Actg. Dean of Coll. of Eng. and Prof. of Civil and 
Irrig. Eng., Univ. of Wyoming, Laramie, Wyo. 411 S. 11th St. 

Fianpers, R. L., B.S. (Norwich). Instr., Norwich Univ., Northfield, Vt. 

FiEet, Prof. R. R., Ph.D. (Heidelberg, Germany). William Jewell Coll., Liberty, Mo. 

Freisic, A. J. Instr., St. Procopius Coll., Lisle, Il. 

FieminG, Asst. Prof. Annige W., A.M. (California). Iowa State Coll., Ames, Ia. 719 Douglas 
Ave. 

Fiynn, J. D., A.B. (Trinity). Travelers Ins. Co., Hartford, Conn. 

Fosera, J. A., B.S. (Illinois). State Dir. of Math. Instruction, Camp Hill, Pa. 

Focxs, Dean T. M., Ph.D. (Géttingen). Case School of Appl. Sc., Cleveland, Ohio. 

Foraker, Asst. Prof. F. A., M.S. (Ohio Northern). Univ. of Pittsburgh. 1313 Macon Ave., 
Swissvale, Pa. 


| 

| 

| 

| ; 


18 THE MATHEMATICAL ASSOCIATION OF AMERICA 


Forp, Asst. Prof. L. R., Ph.D. (Harvard). Rice Inst., Houston, Tex. 

Forp, Prof. W. B., Ph.D. (Harvard). Univ. of Michigan, Ann Arbor, Mich. 204 Mason Hall. 

Forsytu, Asst. Prof. C. H., Ph.D. (Michigan). Dartmouth Coll., Hanover, N. H. 

Forsyts, Davin, B.A. (Toronto). Prin. Emeritus, Kitchener and Waterloo Colleg. Inst., Kitch- 
ener, Ont. 31 Margaret Ave. 

Fort, Prof. Tomurnson, Ph.D. (Harvard). Hunter Coll., New York, N.Y. Park Ave. and 68th St. 

Foster, R. M., B.S. (Harvard). Dept. of Dev. and Research, Amer. Tel. and Tel. Co., New 
York, N. Y. 195 Broadway. 

Fox, Asso. Prof. Hat, B.S. (Miss. A. & M.). Mississippi A. & M. Coll., A. & M. College, Miss. 

Fox, J. F.. Mathematician, U. 8. Coast and Geod. Surv., Washington, D.C. 2748 Woodley Pl. 

FranxE1, E. T., B.S. (C. C. N. Y.). Discolog Business Service Co., New York, N. Y. Boz 164, 
Sta. D. 

FRANKLIN, Puiuip, Ph.D. (Princeton). Instr., Mass. Inst. of Tech., Cambridge 39, Mass. 46 
Mass. Ave. 

Frary, Asst. Prof. R. W., B.S. (Va. Milit. Inst.). La. State Normal Coll., Natchitoches, La. 

Freas, Exvizapets, A.B. (Lake Erie). Lake Erie Coll., Painesville, Ohio. 

Frécuet, Maurice. Prof. d’Analyse Supér., Univ. de Strasbourg, Strasbourg, France. 141° | 


R. Principale, Oberhausbergen, par Strasbourg. 
Freeman, Guapys H., A.M. (Chicago). Instr., State Coll. of Washington, Pullman, Wash. | 
1401 Star Route. 
Freeman, Nepa B., A.M. (Boston Univ.). Teacher, Irving Coll., Mechanicsburg, Pa. 
Frencu, A. T., A.M. (Columbia). Head of Dept., State Teachers Coll., Winona, Minn. 363 
Winona St. 
FRUMVELLER, Prof. A. F. Marquette Univ., Milwaukee, Wis. 
Fry, T. C., Ph.D. (Wisconsin). Math. Physics, Western Elec. Co., Inc., New York, N. Y. 
463 West St. i 
Fusint, Prof. Guipo. Prof. di Analisi Mat., R. Scuola di Ingegneria, Turin, Italy. Via Pietro 
Micca 12. 
Fuimer, Asst. Prof. H. K., A.M. (Columbia). Georgia School of Tech., Atlanta, Ga. 
Funk, Asso. Prof. J. C., A.M. (Columbia). Jr. Coll., Santa Maria, Calif. 
Fourrey, Marcaret L., B.S. (Northwestern). Teacher, New Trier High School, Kenilworth, Ill. 


Gaba, Asso. Prof. M. G., Ph.D. (Chicago). Univ. of Nebraska, Lincoln, Nebr. 1425 S. 22d St. | 

Gararer, W. M., A.M. (Columbia). Instr., Barnard Coll., Columbia Univ. Leonia, N. J. | 

Garngs, Prof. R. E., A.M. (Furman). Richmond Coll., Richmond College, Va. 

Gatg, Prof. A. 8., Ph.D. (Yale). Univ. of Rochester, Rochester, N. Y. 11 Thayer St. 

GaRABEDIAN, Asst. Prof. C. A., Ph.D. (Harvard). Northwestern Univ., Evanston, Ill. 904 
Foster St. 

GarpNER, Prof. R. W., A.M. (Boston Univ.). Eastern Nazarene Coll., Wollaston, Mass. 218 
Beach St. 

Gar.ouaH, Prof. C. D., A.M. (Illinois). Prof. and Registrar, Wheaton Coll., Wheaton, IIl. 

Garner, C. L., B.E. (N.C. State Coll.). Hydrogr. and Geod. Engr., U. S. Coast and Geod. Surv., 
Washington, D. C. 

GarreETson, Asst. Prof. W. V. N., Ph.D. (Michigan). Rutgers Coll., New Brunswick, N. J. 

Garrett, Prof. W. H., A.M. (Illinois Coll.). Vice-Pres., Math. and Astr., Baker Univ., Baldwin 

City, Kans. 

Garrison, Prof. D. M., Grad. U. S. Naval Acad. Head of Dept., St. John’s Coll., Annapolis, 
Md. 236 Prince George St. 

Gautt, Asst. Prof. A. E., M.S. (Chicago). Bradley Poly. Inst., Peoria, Ill. 

Gaver, Asst. Prof. H. H., A.M. (Virginia). U.S. Naval Acad., Annapolis, Md. 160 Prince | 
George St. 

Gay, Asst. Prof. H. J., A.M. (Clark). Worcester Poly. Inst., Worcester, Mass. 62 Wachusett St. 

GaybEN, Prof. W. J., A.M. (Baylor). Head of Dept., Howard Payne Coll., Brownwood, Tex. 
900 Booker St. 

Gayorp, Asst. Prof. Leste J., M.S. (Chicago). Agnes Scott Coll., Decatur, Ga. 

GEcKELER, Prof. O. T., A.B. (Indiana). Head of Dept., Carnegie Inst. of Tech., Pittsburgh, Pa. 

Grz, E. F., Ph.B. (Michigan). Instr., Coll. of City of Detroit. 325 Wallace Blud., Ypsilanti, 
Mich. 

Gruman, H. M., A.M. (Penna.). Instr., Univ. of Pennsylvania, Philadelphia, Pa. College Hall. 
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Groreg, O. A., A.M. (Minnesota). Instr., Jr. Coll., Mason City, Ia. 19 6th St., N.W. 

Grorcgs, J. S., M.S. (Chicago). Univ. High School, Chicago, Ill. 921 E. 56th St. 

G&rarDIn, ANDRE. Editor Sphinz-Oedipe, Nancy, France. 32 Quai Claude le Lorrain. 

Gerst, Rev. F. J., Ph.D. (Johns Hopkins). St. Louis Univ., St. Louis, Mo. 

Guorm_ey, L. O., A.M. (Chicago). Instr., Univ. of Tennessee, Knoxville, Tenn. ‘ 

Grppens, Guapys E. C., Ph.D. (Chicago). Instr., Univ. of Minnesota, Minneapolis, Minn. 
122 Folwell Hall. 

Gipson, Fakxa M., A.B. (California). 3034 Clapp St., Fruitvale, Calif. 

Gisson, Prof. J. L., Ph.D. (Vienna). Univ. of Utah, Salt Lake City, Utah. 

GrEesEckE, Mitprep, A.M. (Northwestern). Teacher, High School, Johnston City, Ill. Boz 384. 

GiLBERT, Prof. G. A., A.M. (Gonzaga). Physics, Loyola Coll., Los Angeles, Calif. 1901 W. 
16th St. 

GituEspig, Asst. Prof. D. C., Ph.D. (Géttingen). Cornell Univ., Ithaca, N. Y. Cayuga Hts. 

On leave 1924-25. 

| Gitespig, Prof. Witt1aAM, Ph.D. (Chicago). Princeton Univ., Princeton, N. J. Grad. College. 

Giiman, Asst. Prof. R. E., Ph.D. (Princeton). Brown Univ., Providence, R. I. 654 Hope St. 

Grnericu, Prof. C. H., Ph.D. (Chicago). Math. and Astron., Carleton Coll., Northfield, Minn. 

Grinninos, R. M., M.S. (Chicago). Head of Dept. of Math., Western Ill. State Teachers Coll., 

Macomb, Ill. 314 N. Ward St. 
| Guazier, Asst. Prof. Harriet E., A.M. (Chicago). So. Branch, Univ. of California, Los Angeles, 
Calif. 
GLENN, Prof. O. E., Ph.D. (Pennsylvania). Univ. of Pa., Philadelphia, Pa. 127 McKinley Ave., 
Lansdowne, Pa. 
Guover, Prof. B. C., B.S. (Northwestern). Otterbein Coll., Westerville, Ohio. 
| Guover, Prof. J. W., Ph.D. (Harvard). Univ. of Michigan, Ann Arbor, Mich. 620 Ozford Rd. 
i GoxHALE, Asso. Prof. V. D., Ph.D. (Chicago). Univ. of Philippines, Manila, P. I. 
| Go1p, J. S., B.S. (Bucknell). Instr., Bucknell Univ., Lewisburg, Pa. Box 191. 
GorreE.L, Asso. Prof. G. W., A.M. (Ohio State). Univ. of Denver, Denver, Colo. 2236 S. 
} Milwaukee St. 
Gossarp, Asso. Prof. H. C., Ph.D. (Johns Hopkins). Univ. of Wyoming, Laramie, Wyoming. 
Goutp, Auice B., A.B. (Bryn Mawr). Care W. W. Vaughan, Exchange Bldg., Boston, Mass. 
GovuwEns, Asst. Prof. Cornetius, Ph.D. (Chicago). Iowa State Coll., Ames, Ia. 109 Hyland Ave. 
Graber, Prof. M. E., Ph.D. (Iowa). Physics, Morningside Coll., Sioux City, Ia. 
GraeEsseER, R. F., A.M. (Illinois). Univ. of Illinois, Urbana, Ill. 401 W. Nevada St. 
Grauam, Marta D., B.S. (Teachers Coll., Columbia Univ.). Head of Dept. of Math., Teachers 
Training School, Greenville, N. C. 
GrauaM, Asst. Prof. P. H., A.M. (Virginia). Washington Square Coll., New York Univ., New 
York, N. Y. 136 Brewster Ave., Flushing, N.Y. 
Grant, Atice A., A.M. (Brown). Teacher, Oldfields School, Glencoe, Md. 
Grant, Prof. E. D., Ph.D. (Chicago). Math. and Registrar, Earlham Coll., Richmond, Ind. 
GRANVILLE, W. A., Ph.D. (Yale). Educ. Director, U. 8. National Life and Casualty Co., Chicago, 
Ill. 29S. LaSalle St. 

GRAUSTEIN, Asst. Prof. W. C., Ph.D. (Bonn). Harvard Univ., Cambridge, Mass. 44 Langdon St. 
Gravatt, T. E. Instr., Pennsylvania State Coll., State College, Pa. 

Graves, Asst. Prof. G. H., Ph.D. (Columbia). Purdue Univ., W. LaFayette, Ind. 829 Main St. 
GREEN, Prof. R. L., A.M. (Indiana). Stanford University, Calif. 

GREENLEAF, Asst. Prof., B.S. (Boston). DePauw Univ., Greencastle, Ind. 9 N. College Ave. 
GrirFIn, Prof. F. L., Ph.D. (Chicago). Reed Coll., Portland, Ore. 
| Grove, C. C., Ph.D. (Johns Hopkins). Baldwin, L. I., N. Y. 

Grove, Asst. Prof. V.G., A.M. (Kentucky). Michigan Agric. Coll., East Lansing, Mich. Boz 507. 
| GupHEIM, Asso. Prof. H. E., M.E. (Royal Univ. of Tech., Stockholm, Sweden). Graphics, Va. 
Poly. Inst., Blacksburg, Va. 

GuiLBeau, Lucysr, A.B. (La. State). Teacher, St. Gabriel High School, Baton Rouge, La. 
91: West St. 

GuituiaMs, J. M., A.B. (Central Normal Coll.). Teacher, Berea Normal School, Berea, Ky. 
Gummer, Prof. C. F., Ph.D. (Chicago). Queen’s Univ., Kingston, Ont. 143 Collingwood St. 
GuMMERE, Prof. H. V., A.M. (Harvard). Drexel Inst., Philadelphia, Pa. 418 S. Wycombe Ave., 
Lansdowne, Pa. 

GuNDERSEN, Prof. Cart, Ph.D. (Columbia). Oklahoma A. and M. Coll., Stillwater, Okla. 
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Gwautney, J. D., A.B. (Harvard). Teacher, Jefferson Milit. Coll., Washington, Miss. 

Gwinn, I. J., A.B. (Morningside). Grad. Asst., Physics, Univ. of Iowa, Iowa City, Ia. Dept. of 
Physics. 

GwinneR, Prof. Harry, M.E. (Maryland). Univ. of Maryland, College Park, Md. 


. Hacker, J. A., B.S. (Valparaiso). Sioux Falls Coll., Sioux Falls, 8. D. 1411 Norton Ave. | 
Hackney, Livan, A.B. (W. Virginia). Marshall Coll., Huntington, W. Va. 
Hapamarp, Prof. Jacques, LL.D. (Yale). Ecole Polytech. et Coll. de France, Paris, France. 

26 rue Humboldt, Paris, XIV. | 
Haptey, Prof. Laurence, Ph.D. (Mich.). Purdue Univ., W. LaFayette, Ind. 121 Lutz Ave. | 
Han ey, Prof. S. M., Ph.D. (Wisconsin). Penn. Coll., Oskaloosa, Ia. 427 N. 3d St. 

Haptock, E. H. Student Asst., Univ. of Maine, Orono, Me. 25 Myrtle St. 
Hacetstein, E. L. 213 W. Harris Ave.,.San Angelo, Texas. 
Haicuer, C. E., M.S. (Harvard). Math. and Physics, Manter Hall School, Cambridge, Mass. 

61 Franklin St., Watertown, Mass. 

Haupeman, C. B. Ross, Butler Co., Ohio. 
Hate, W. R., A.M. (Alabama). Instr., Univ. of Fla., Gainesville, Fla.! 
Hau, Prof. A. G., Ph.D. (Leipzig). Registrar, Univ. of Michigan, Ann Arbor, Mich. 1036 

Oakland Ave. 

Hau, Buancue, A.M. (Illinois). Instr., Georgetown Coll., Georgetown, Ky. 
Hau1, Exvizasers L. (Mrs. J. J.), Ph.B. (Syracuse). Instr., West High School, Rochester, N. Y. 

268 Alexander St. : 

Haz, Ruts H., A.B. (Brown). Rosemary Hall, Greenwich, Conn. 
Hat, Prof. W. 8., M.E., M.S. (Lafayette). Lafayette Coll., Easton, Pa. College Campus. 
Hauperin, Asso. Prof. Hituen, E.E. (Liége), A.M. (Columbia). A. and M. Coll. of Texas, 

College Station, Tex. 

Hamriron, Prof. W. A., Ph.D. (Chicago). Antioch Coll., Yellow Springs, Ohio. 101 Walnut St. 
Hamitron, W. M., A.M. (Michigan). Asst., U. 8. Nautical Almanac Office, U. S. Naval Observ., 

Washington, D. C. 

Hammer, H. H., A.M. (Texas). With the Amer. Life Re-Insurance Co., Dallas, Tex. 

Hammonp, Asst. Prof. E. 8., Ph.D. (Princeton). Bowdoin Coll., Brunswick, Me. 84 Federal St. 

Hanawatt, Prof. F. W., A.M.j(DePauw). Coll. of Puget Sound, Tacoma,Wash. 826 N. Steele St. 

Hancock, Cuara L., A.M. (Iowa). Teacher, Jr. Coll., Virginia, Minn. 

Hancock, Prof. Harris, Ph.D. (Berlin). Univ. of Cincinnati, Cincinnati, Ohio. 

Hanna, Prof. U. 8., Ph.D. (Penna.). Indiana Univ., Bloomington, Ind. 828 Atwater Ave. 

Hanson, H. O., A.B. (Columbia). Mut. Life Ins. Co., East Elmhurst, L.I., N.Y. Ditmars Ave. 

Hantuorn, Emma E., A.B. (Nebraska). Teacher, State Teachers Coll., Kearney, Nebr. 714 W. 
23d St. 

Haron, Prof. J. A., A.M. (Chicago). Acting Dean, Centenary Coll. of La., Shreveport, La. 

Harpine, Prof. A. M., Ph.D. (Chicago). Math. and Astr., Univ. of Arkansas, Fayetteville, Ark. 

587 Leverett St. 

Harpinc, Howarp, B.M.E. (Michigan). With Rochester Rwy. and Light Co., Rochester, N. Y. 

29 Kingston St. 

Harpy, Prof. G. H. Savilian Prof. of Geometry, Oxford:Univ., Oxford, Eng. New College. 
Harpy, Prof. J. G., Ph.D. (Johns Hopkins). Williams Coll., Williamstown, Mass. 

Harcert, Prof. A. J., A.M. (Transylvania). Texas Christian Univ., Fort Worth, Tex. 
Harmovunt, G. P., A.M. (Ohio State). Head of Dept., East High School, Columbus, Ohio. 2290 

Indianola Ave. 

Harper, H. D. Instr., Murray Hill Voc. School, New York, N.Y. 1S. 20th St., Elmhurst, N.Y. 
HarreELL, Asso. Prof. J. W., A.M. (Brown). Appl. Math., Baylor Univ.,{Waco, Tex. 
Harrinoton, C. E., M.E. (Cornell). Instr., Univ. of Buffalo, Buffalo, N. Y. 52§Winter St. 
Harris, Asso. Prof. IsapeL, A.M. (Columbia). Westhampton Coll., University of Richmond, Va. 
Harry, 8. C., A.B. (Johns Hopkins). Head of Dept., City Coll., Baltimore, Md. 1530 Linden 

Ave. 

HarsHBARGER, Prof. W. A., B.S. Washburn Coll., Topeka, Kans. 1401 College Ave. 

Hart, Asso. Prof. Bertua I., A.B. (Western Md.). Western Maryland Coll., Westminster, Md. 
Hart, Prof. J. N., C.E. (Maine), M.S. (Chicago). Univ. of Maine, Orono, Me. 

Hart, Asso. Prof. W. L., Ph.D. (Chicago). Univ. of Minnesota, Minneapolis, Minn. 

Hart, Asst. Prof. W. W., A.B. (Chicago). Univ. of Wisconsin, Madison, Wis. R. F. D. 7. 
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Harter, Prof. G. A., Ph.D. (St. John’s). Delaware Coll., Newark, Del. 

Hanrtia, Asst. Prof. H. E., Ph.D. (Minnesota). Math. and Mech., Univ. of Minnesota, Minne- 
apolis, Minn. 

HartTsFiELD, J. M. Junior Student, Rice Inst., Houston, Tex. 4942 Reiger Ave., Dallas, Tex. 

Haseman, Prof. Ph.D. (Gottingen). Univ. of Nevada, Reno, Nev. 

Haseman, Mary G., Ph.D. (Bryn Mawr). Instr., Univ. of Illinois, Urbana, Ill. 433 Nat. 
Hist. Bldg. 

HaskE.1, Prof. M. W., Ph.D. (Géttingen). Univ. of California, Berkeley, Calif: P.O. Boz 8. 

Haske., R. N., B.S. (Chicago). Instr., Michigan Agric. Coll., East Lansing, Mich. Boz 631. 

HassteEr, Prof. J. O., Ph.D. (Chicago). Univ. of Oklahoma, Norman, Okla. 425 Lahoma Ave. 

Hatcu, Asst. Prof. D. A., Eng. of Mines (Lafayette). Lafayette Coll., Easton, Pa. 705 High St. 

Harnaway, Prof. A. 8., B.S. (Cornell). Retired, Rose Poly. Inst. Boerne, Tex. 

Hawkes, Dean H. E., Ph.D. (Yale). Columbia Univ., New York, N. Y. 

Hawkins, Juuia L., B.S. (Chicago). Dean of Women, Oklahoma Coll. for Women, Chickasha, 
Okla. 

Hayngs, Prof. E. 8., Ph.D. (California). Univ. of Missouri, Columbia, Mo. 405 Hitt St. 

Hays, W. H., A.B. (Missouri). Supt. of Schools, Connell, Wash. 

Hazarp, Asst. Prof. C. T., A.M. (Indiana). Purdue Univ., W. LaFayette, Ind. 344 N. West- 
ern Ave. 

Haze.ting, B. A., B.S. (Tufts). Instr., Middlebury Coll., Middlebury, Vt. 38 South St. 

Hazuett, Asso. Prof. Otive C., Ph.D. (Chicago). Mount Holyoke Coll., South Hadley, Mass. 

Heat, W. E. U.S. Coast and Geod. Surv., Washington, D. C. 3747 Huntington St., Chevy 
Chase, D. C. : 

Heprick, Prof. E. R., Ph.D. (Géttingen). So. Branch, Univ. of California, Los Angeles, Calif. 
523 N. Mariposa Ave. 

Heinz, Aubert, A.M. (Missouri). Head of Dept., Tsing Hua Coll., Peking, China. 

Hetwic, Mary E. Teacher, High School, Kansas City, Kans. 736 State Ave. 

Hemxe, P. E., Ph.D. (Johns Hopkins). Research Mathematician, Langley Aeronaut. Lab., 
Langley Field, Va. 

Henperson, Prof. Arcuipatp, Ph.D. (North Carolina; Chicago). Head of Dept., Univ. of 
North Carolina, Chapel Hill, N. C. 

HENDERSON, Rosert, B.A. (Toronto). Actuary, Equitable Life Assur. Co., New York, N. Y. 
120 Broadway. 

Henna, JEANETTE, A.B. (Westhampton). Instr., Marion Coll., Marion, Va. Boz 142. 

HENNEL, Asso. Prof. Cora B., Ph.D. (Indiana). Indiana Univ., Bloomington, Ind. 822 EZ. 
Atwater Ave. 

Henroreat, F. C., Dr. of Physics and Math. (Brussels). Head of Astrophys. Dept., Dominion 
Observ., Ottawa, Can. 

Henry, Prof. T. B., A.B. (Kansas). Highland Coll., Highland, Kans. 

Heren, Asst. Prof. Mase M., M.S. (Northwestern). Knox Coll., Galesburg, IIl. 

Herrick, Asst. Prof. C. A., M.E. (Minnesota). Eng. Math., Univ. of Minnesota, Minneapolis, 
Minn. 4120 Sheridan Ave. S. 

Herron, Prof. C. L., A.M. (Hillsdale). Hillsdale Coll., Hillsdale, Mich. 188 Hillsdale St. 

Hess, Prof. G. W., Ph.D. (Michigan). Union Univ., Jackson, Tenn. 203 Pleasant Ave. 

Hickox, Prof. E. J., A.M. (Columbia). Math. and Physics, Internatl. Y. M. C. A. Coll., Spring- 
field, Mass. 

Hicks, H. C,, M.S. (Chicago). Fellow, Calif. Inst. of Tech., Pasadena, Calif. . 

Hicks, R. L., B.S. (Lebanon Univ.), A.B. (Oklahoma). Dale, Pott. Co., Okla. 

Hickson, A. O., B.A. (Acadia). Instr., Brown Univ., Providence, R. I. 

Hiceins, Prof. W. 8., M.E.E. (Harvard). Univ. of Florida, Gainesville, Fla. 

Hien, M. pe Turk, A.B. (Franklin and Marshall). Head of Dept. and Dean of Men, Central 
State Normal School, Lock Haven, Pa. Normal School. 

HigHtToweEr, Prof. Rusy U., A.M. (Georgia). Shorter Coll., Rome, Ga. On leave of absence 
1924-25, Univ. of Missouri. 

HiLpDEBRANDT, Martua, Ph.B. (Chicago). Teacher, Proviso High School, Maywood, Ill. 109 
27th Ave., Bellwood, Jil. 

Hitpesranpt, Prof. T. H., Ph.D. (Chicago). Univ. of Michigan, Ann Arbor, Mich. 1930 
Cambridge Rd. 

Hii, A. L., A.B. (Doane). Math. and Phys., State Normal and Teachers Coll., Peru, Nebr. 
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Hinz, Grace H., A.B. (N. J. Coll. for Women). “Lock Box 148, Clinton, N. J. 
Hun, J. P., A.B. (Washington and Lee). 1733 N St., N.W., Washington, D. C. 
Hit, M. A., Jr., A.M. (North Carolina). Box 215, Chapel Hill, N. C. 
Hiuz, Asso. Prof. W. H., A.M. (Colorado). State Teachers Coll., Pittsburg, Kans. 1012 S. 
Broadway. 
. Hiwzarp, Prof. C. R., A.M. (Columbia). Head of Dept., Coll. of the Ozarks, Clarksville, Ark. 
406 College Ave. 
Hitz, C. E., Ph.D. (Stockholm, Sweden). Instr., Princeton Univ., Princeton, N. J. 64 Nas- 
sau St. 
Hmrwicu, A. A., M.D. (New York Univ.). Physician, New York, N. Y. 1871 Madison Ave. 
Hinton, Prof. J. C., A.M. (Georgia). Wesleyan Coll., Macon, Ga. 105 Lamar St. 
Hirscu, Biancue, B.S. (Columbia). Prin., Alcuin Prep. School, New York, N. Y. 15 W. 
86th St. 
Hirscuter, Prof. E. J., A.B. (Kansas). Bluffton Coll., Bluffton, Ohio. 
Hrrewcock, Prof. R. R., A.M. (Northwestern). Univ. ‘of N. Dakota, University, N. D. 
Hirt, Prof. J. R., B.S. (Mississippi). Mississippi Coll., Clinton, Miss. 
Hoar, R. 8., A.M. (Harvard). Asst. to Secy., Bucyrus Co., s. Milwaukee, Wis. 715 Haw- 
thorne Ave. 
Hoare, Prof. A. J., A.M. (Michigan). Fairmount Coll., Wichita, Kans. 1717 Holyoke Ave. 
Hosss, Asso. Prof. A. W., Ph.D. Univ. of North Carolina, Chapel Hill, N. C. 
Hopepon, F. C., A.B. (Tufts). With Ginn and Co., New York, N. Y. 70 Fifth Ave. 
Hones, Asst. Prof. F. H., A.M. (Boston). Purdue Univ., W. LaFayette, Ind. 820 N. Main St. 
Hopexins, Dean H. L., Ph.D. (George Washington). Prof. of Math. and Dean of the Univ., 
George Washington Univ., Washington, D. C. 
Hormann, Prof. Apam, M.S. (St. Mary). Univ. of Dayton, Dayton, Ohio. 
Ho.per, Prof. F. J., Ph.D. (Yale). Mercer Univ., Macon, Ga. 912 College St. 
Hoteate, Prof. T. F., Ph.D. (Clark). Northwestern Univ., Evanston, Ill. 617 Library Pl. 
Ho.tcrort, Prof. T. R., Ph.D. (Cornell). Wells Coll., Aurora, N. Y. On leave first sem., 1924- 
25, Univ. of Rome. 
Houus, Exinor V., M.S. (Chicago). 11 Boynton St., Worcester, Mass. 
Hotmes, Hetma L., A.M. (Nebraska). Instr., Pure Math., Univ. of Texas, Austin, Tex. 2623 
Univ. Ave. 
Homes, J.T. Farmer, Orleans, Ill. 
Hoorprr, Dean F. F., A.M. (Wisconsin). Univ. of Chattanooga,’ Chattanooga, Tenn. 
Hoover, B. P., A.M. (Colorado). Asst., Univ. of Illinois, Urbana, Ill. Dept. of Math. 
Hopkins, Asst. Prof. L. A., Ph.D. (Chicago). Univ. of Michigan, Ann Arbor, Mich. 
Horn, Marvet C., A.M. (Ohio State). Teacher, Wells High School, Steubenville, Ohio. 1003 
La Belle Ave. 
Horne, Dean C. E., Ph.D. (Chicago). Coll. of A. and M. Arts, Univ. of Porto Rico, Mayagiiez, 
P.R 


* Horsspureu, E. M., D.Sc. (Edinburgh). Lecturer in Technical Math., Univ. of Edinburgh, 
Edinburgh, Scotland. 11 Granville Terr. 

HorsrFatt, I. O., A.B. (Utah). Head of Dept., Latter-Day Saints Univ., Salt Lake City, Utah. 
583 E. 6th So. St. 

Horton, Goupie P., Ph.D. (Texas). Instr., Pure Math., Univ. of Texas, Austin, Tex. 504 W. 
82d St. 

Hoskins, Prof. L. M., C.E. (Wisconsin). Appl. Math., Stanford Univ., Palo Alto, Calif. 1240 
Waverley St. 

Hovsenouper, Asso. Prof. F. C., A.B. (Kansas). N. Dakota Agric. Coll., Fargo, N. D. 1129 
College St. 

Howarp, Prof. C. M., E.Mines (Ala. Poly. Inst.). Texas Woman’s Coll., Fort Worth, Tex. 
3318 Ave. I. 

Hows, Asst. Prof. Anna M., Ph.D. Sophie Newcomb Memorial Coll., New Orleans, La. 

Howe, Dean H. A., Sc.D. (Boston). Dean of Coll. of Liberal Arts and Prof. of Astr., Univ. of 
Denver, Denver, Colo. 

Hows, Prof. J. M., A.M. (Columbia). Nebraska Wesleyan Univ., University Place, Nebr. 
420 E. 14th St. 

How.anp, Prof. L. A., Ph.D. (Munich). Fisk Prof. of Math., Wesleyan Univ., Middletown, 
Conn. 34 Howe Ave. 
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Husss, H. N., B.E. (Union). Instr., Hobart Coll., Geneva, N. Y. 72 Hamilton St. 

Husekrt, Asst. Prof. W. G., Sc.D. (New York Univ.). Coll. of the City of New York. 125 Lee 
Ave., Yonkers, N. Y. 

Horrer, Asst. Prof. R. C., A.M. (Illinois). Math. and Astr., Beloit Coll., Beloit, Wis. 1108 
Central Ave. 

Huaues, H. K., A.M. (Iowa). Instr., Univ. of Iowa, Iowa City, Ia. 24 Physics Bldg. 

Hvuaues, Asst. Prof. Jewett C., Ph.D. (Chicago). Univ. of Arkansas, Fayetteville, Ark. 

Houtsort, Prof. L. 8., Ph.D. (Johns Hopkins). Johns Hopkins Univ., Baltimore, Md. 

Hout, Prof. Danret, M.S. (Notre Dame). Univ. of Notre Dame, Notre Dame, Ind. 

Hotsg, J. F., A.B. (Coll. of Ozarks). 705 W. 221% St., Austin, Tex. (?) 

Hume, Chancellor Atrrep, D.Sc. (Vanderbilt). Univ. of Mississippi, University P. O., Miss. 

Hunt, Asst. Prof. G. H., C.E. (Cornell). So. Branch, Univ. of California, Los Angeles, Calif. 
855 N. Vermont Ave. 

Hunt, Asst. Prof. Minprep, Ph.D. (Chicago). Illinois Wesleyan Univ., Bloomington, Ill. 1211 
Fell Ave. 

Hunter, Asst. Prof. H. E., M.S. (Illinois). State Teachers Coll., Pittsburg, Kans. 

Hountineton, A. H., A.M. (Columbia). Asst. Prin., Yeatman High School, St. Louis, Mo. 

Hountineton, Prof. E. V., Ph.D. (Strassburg). Mech., Harvard Univ., Cambridge, Mass. 27 
Everett St. 

Hunt ey, H. B., A.B. (Harvard). Instr., New Hampshire Coll. 770 Central Ave., Dover, N. H. 

Horwitz, Prof. W. A., Ph.D. (Géttingen). Cornell Univ., Ithaca, N. Y. White Hall 8. 

Hussey, L. W., A.M. (Harvard). Instr., Union Coll., Schenectady, N. Y. 

Hutcuins, MaBet, A.B. (Blue Mountain). Head of Dept., Blue Mountain Coll., Blue Mountain, 
Miss. 

Hurtcuinson, Prof. C. A., A.M. (Wittenberg). Eng. Math., Univ. of Colorado, Boulder, Colo. 

837 15th St. 
Hype, Asst. Prof. Emma, A.M. (Chicago). State Agric. Coll., Manhattan, Kans. 


Iuorr, P. M., A.M. (Michigan). Instr., State Teachers Coll., Chico, Calif. 315 Orient St. 

IncEts, Netie L., A.M. (Illinois). Interstate Commerce Commission, Washington, D. C. 
E.-F. Bldg. Govt. Hotels. 

InGoxp, Asso. Prof. Louis, Ph.D. (Chicago). Univ. of Missouri, Columbia, Mo. 206 Thilly Ave. 
On leave 1924-25. 

IncranaM, M. H., A.B. (Cornell). Instr., Univ. of Wisconsin, Madison, Wis. 

Irwin, Asso. Prof. Frank, Ph.D. (Harvard). Univ. of California, Berkeley, Calif. 2921 Regent St. 

Isaacs, Prof. C. A., A.M. (Columbia). State Coll. of Washington, Pullman, Wash. 


JABLONOWER, JosEPH, Pd.M. (N. Y. Univ.). Teacher, Ethical Culture School, New York, N. Y. 
183 Central Pk. W. 

Jackson, Prof. DunHaM, Ph.D. (Géttingen). Univ. of Minnesota, Minneapolis, Minn. 100 
Folwell Hail. 

JACKSON, Prof. Frances H., A.M. (Columbia). Salem Coll., Winston-Salem, N. C. 

Jackson, Asso. Prof. J. B., A.M. (Columbia).* Univ. of South Carolina, Columbia, S.C. 2278. 
Waccamaw Ave. 

Jackson, Mary F., B.S. (Nebraska). Teacher, High School, Lincoln, Nebr. 1546 E. St. 

Jackson, Rosa L., A.B. (Western Coll.). Instr., Northwestern Univ., Evanston, Ill. 

Jackson, Prof. T. W., A.B. (Westminster). Jamestown Coll., Jamestown, N. D. 

Jacoss, Jessie M., Ph.D. (Illinois). Instr., Univ. of Texas, Austin, Tex. 

JAEGER, C. G., A.B. (Missouri). Instr., Univ. of Missouri, Columbia, Mo. Eng. Bldg. 

James, Asst. Prof. GuenN, Ph.D. (Columbia). So. Branch, Univ. of California, Los Angeles, 
Calif. 

JAMISON, Prof. G. H., A.M. (Chicago). State Teachers Coll., Kirksville, Mo. Boz 116. 

Jangs, W. C., A.M. (Nebraska). Instr., State Agric. Coll., Manhattan, Kans. 

JARRETT, Erne L., A.B. (Cornell). Chicago Latin School for Girls, Chicago, Ill. 1218 N. 
Dearborn St. 

Jerrers, H. M., Ph.D. (California). Asst. Astron., Lick Observ., Mt. Hamilton, Calif. 

JenISsON, J. R., A.B. (Tarkio; Chicago). Tarkio Coll., Tarkio, Mo. 

JERBERT, A. R., M.S. (Washington). Assoc., Univ. of Washington, Seattle, Wash. 707 E. 56th. 
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Jorre, S. A., M.S. (New York Univ.). Asst. Actuary, Mut. Life Ins. Co., New York, N. Y. 
32 Nassau St. 

Joun, Bro. F., A.M. (Catholic Univ.). La Salle Coll., Philadelphia, Pa. 1240 N. Broad St. 

Joun, F. W., M.E. (Cornell). Instr., Washington Square Coll., New York Univ. 182 Nepper- 
han Ave., Yonkers, N. Y. 

. Jonnson, Apicart E., B.S. (Columbia). Teacher, High School, Morristown, N. J. Box 234. 

Morris Plains, N. J. 

Jounson, A. Frances, Ph.D. (Minnesota). Constantinople Coll., Constantinople, Turkey, 
Box 39, Galata P. O. 

Jounson, Prof. B. F., A.B. (Central Coll.). State Normal School, Cape Girardeau, Mo. 

Jounson, C. L., B.S. (Ore. Agric.). Head of Dept., Oregon Agric. Coll., Corvallis, Ore. 1001 


Jefferson St. 

Jounson, Prof. E. N., A.M. (Drake), M.S. (Kansas). Butler Coll., Indianapolis, Ind. 304 
Downey Ave. 

Jounson, M. F., C.E. (Mich. Agric.), M.S. (Michigan). Instr., Univ. of Michigan, Ann Arbor, 
Mich. R. D. 8. 


Jonnson, Marre M., M.S. (Iowa). Instr., Lake Forest Coll., Lake Forest, Ill. Lois Durand 
Hall 


Jounson, Myra I., Ph.B. (Syracuse). Grad. Student, Columbia Univ., New York, N.Y. 58 W. 
90th St. 

Jounson, Prof. R. A., Ph.D. (Harvard). Hamline Univ., St. Paul, Minn. 

Jounson, Asst. Prof. R. P., A.M. (Virginia; Harvard). Carnegie Inst. of Tech., Pittsburgh, Pa. 
2348 Sherbrook St., Squirrel Hill. 

Jounson, W. W. Instr. in Appl. Math., Y. M. C. A. Night Schools, Cleveland, Ohio. 1078 E. 
99th St. 

JounsTon, F. E., A.M. (Illinois). Asst., Univ. of Illinois, Urbana, Ill. 1005 W. Nevada St. 

Jounston, Asst. Prof. K. P., B.A., B.S. (Queen’s). Queen’s Univ., Kingston, Ont., Can. Dept. 
of Math. 

Jounston, Asst. Prof. L.S. Penn. State Coll., State College, Pa. 

Jounston, Neti M., A.B. (Kearney State Teachers Coll.). Prin., High School, Gibbon, Nebr. 

Jones, AcNes A. Teacher, Norwin High School, Irwin, Pa. 

Jonzs, B. W., A.M. (Harvard). Instr., Adelbert Coll., Western Reserve Univ., Cleveland, Ohio. 

Jones, C. H., A.M. (Northwestern). New Trier Twp. High School, Kenilworth, Ill. 

Jones, Prof. E. H., A.M. (Harvard). Southern Methodist Univ., Dallas, Tex. 

Jongs, G. S., B.S. (Ohio Univ.). Prin., High School, Harriettsville, Ohio. 

Jones, J. H. With Allyn and Bacon, Chicago, Ill. 1006 S. Michigan Ave. 

Jones, Prof. J. S. W., D.Sc. (Washington Coll.). Washington Coll., Chestertown, Md. 404 
Washington Ave. 

Jonss, S. I., B.S. (N. Tex. Normal Coll.). Asst. Treas., Life and Casualty Ins. Co., Nashville, 
Tenn. 

JorpDAN, Asst. Prof. E. E., M.A. (Dalhousie). Univ. of British Columbia. 4195 15th Ave. W., 
Point Grey, B. C., Can. 

JorpDaN, Asst. Prof. H. E., Ph.D. (Chicago). Univ. of Kansas, Lawrence, Kans. 1600 Ken- 
tucky St. 

Jorpan, M. F., A.M. (Maine). Instr. in Astr., Harvard Univ., Cambridge, Mass. 11 Jarvis St. 

Jurpak, Prof. M. H., M.A. (Amer. Univ. of Beirut). Amer. Coll. of Beirut, Beirut, Syria. 

Justin, E. M., M.S. (Case School). Instr., Case School of Appl. Se., Cleveland, Ohio. 


Karpinski, Prof. L. C., Ph.D. (Strassburg). Univ. of Michigan, Ann Arbor, Mich. 1316 

Cambridge Rd. 
Karr, Lois, A.M. (Wisconsin). Instr., Lindenwood Coll., St. Charles, Mo. 
Kasner, Prof. Epwarp, Ph.D. (Columbia). Columbia Univ., New York, N. Y. 22 W. 119th St. 
Kazarinorr, D. K., Ancien éléve de Univ. de Moscow. Instr., Univ. of Michigan, Ann Arbor, 

Mich. On leave 1924-26 for study in Europe. 
Keitu, G. W., B.A. (Toronto). Math. Master, Parkdale Colleg. Inst., Toronto, Can. 653 

Thorold St. 
Ketioae, Asso. Prof. O. D., Ph.D. (Gottingen). Harvard Univ., Cambridge 38, Mass. 20 

Craigie St. 
Kempner, Asst. Prof. A. J., Ph.D. (Géttingen). Univ. of Illinois, Urbana, Ill. 909 W. Calif. Ave. 


} 
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Kenpat1, Asst. Prof. CuarrpeL, Ph.D. (Chicago). Univ. of Colorado, Boulder, Colo. 1091 
14th St. 
Kenpriaan, Prof. J. T., B.S. (Maine). Northland Coll., Ashland, Wis. 
Kennepy, Karuryn M., A.B. (Indiana State Normal). Normal Training High School, Terre 
Haute, Ind. 
KENNELLY, Prof. A. E., Se.D. (Pittsburgh; Toulouse). Elec. Eng., Harvard Univ. and Mass. 
Inst. of Tech., Cambridge, Mass. Harvard Univ. 
Kevuueean, G. H., A.M. (Ohio State). Asso. Physicist, Bur. of Standards, Washington, D. C. 
Room 811, N. W. Bldg. 
Kierer, Prof. E. C., M.S. (Michigan). James Millikin Univ., Decatur, Ill. 1299 W. Macon Si. 
Kress, Prof. H. A., A.M. (Albright). Albright Coll., Myerstown, Pa. 
Kiiiesrew, C. D., M.S. (Ala. Poly.). Alabama Poly. Tech., Auburn, Ala. 
KimBatt, Prof. R. S., A.M. (Brown). Prof. and Asst. to Prin., State Normal School, Worcester, 
Mass. 
Krug, D. O., M.S. (Illinois). Western Union Coll., Le Mars, ia. 
Kinpte, Asso. Prof. J. H., A.M. (Ohio State). Univ. of Cincinnati, Cincinnati, Ohio. 
Kina, Prof. G. E., M.S. (Wisconsin). Iowa Wesleyan Coll., Mt. Pleasant, Ia. 
Kincery, Prof. D. N., A.M. Macalester Coll., St. Paul, Minn. 135 Amherst St. 
Kineston, Prof. H. R., Ph.D. (Chicago). Math. and Astr., Univ. of Western Ontario, London, 
Ont. 
Kinnear, JENNIE E., B.A. (Queen’s). Teacher, High School, Dunnville, Ont. Box 143, Port 
Colborne, Ont. 
Kinney, J. M., Ph.D. (Chicago). Instr., Crane Jr. Coll., Chicago, Ill. 8058 Bennett St. 
Krrcuner, Prof. W. H., B.S. (Worcester Poly.). Drawing and Descr. Geom., Univ. of Minne- 
sota, Minneapolis, Minn. 208 Main Eng. Bldg. 
Kirk, E. B., B.S. (Louisville). Address unknown. 
Krrxer, Sretta B., A.M. (Nebraska). Head of Dept., High School, Lincoln, Nebr. 636 S. 


17th St. 

Kuavuser, L. M., A.B. (Stanford). San Diego Cons. Gas and Elec. Co., San Diego, Calif. 256 
Front St. 

Kung, Asst. Prof. J. R., Ph.D. (Penna.). Univ. of Pennsylvania, Philadelphia, Pa. Boz 6, 
College Hall. 


Knapp, Prof. G. A., A.M. (Hamilton). Maryville Coll., Maryville, Tenn. 

KNIsELY, ALEXANDER, B.S. (Valparaiso). Columbia City, Ind. 

Knorr, H. V., A.B. (Susquehanna Univ.). Head of Dept., Central Wesleyan Coll., Warrenton, 
Mo. 

Knox, J. J., B.S. (Chicago). Purdue Univ., W. LaFayette, Ind. 319 W. Thornell St. 

Kocn, E. H., Jr., B.S. in E.E. (Penna.). Brooklyn Tech. High School. 208 N. Maple Ave., 
East Orange, N. J. 

Konantz, Prof. Emma L., A.M. (Ohio Wesleyan). Peking Univ., Kwei Chia Chiang, Peking, 
China. 

Kovarik, Asso. Prof. A. F., Ph.D. (Minnesota). Physics, Yale Univ., New Haven, Conn. 
Sloane Lab. 

Kratuwo3t, Asso. Prof. W. C., Ph.D. (Chicago). Armour Inst. of Tech., Chicago, Ill. 

Kreinss, G. A., B.S. (New York Univ.). 1001 Lafayette Ave., Brooklyn, N. Y. 

Kretu, Danie, C.E. Surveyor and Civil Engr., Wellman, Ia. 

Krytorr, Prof. Nicotas, Doctor of Math. honoris causa (Kieff.). U.S.S.R., Kieff, Ukraine. 
Street Bolchaia Vladimirskaia N 54. 

Kuan, Prof. H. W., Ph.D. (Cornell). Ohio State Univ., Columbus, Ohio. 1145 Fairview Ave. 

Kunte, HELen L., A.M. (Columbia). Instr., Hunter Coll., New York, N. Y. Park Ave. and 
68th St. 

Korzin, W. H., M.S. (Chicago). Teacher, Crane Jr. Coll., Chicago, Ill. 1631 W. Roosevelt Rd. 


LaMBERT, Prof. P. A., Head of Dept., Math. and Astr., Lehigh Univ., S. Bethlehem, Pa. 215 S. 
Center St. 


LamBERT, W. D., A.M. (Harvard). Mathematician, U. 8. Coast and Geod. Surv., Washington, 
D. C. 


Lampsn, Prof. A. E.,,A.M. (Michigan). Hope Coll., Holland, Mich. 86 E. 14th St. 
Lampuanp, C. O., A.M. (Indiana). Astronomer, Lowell Observ., Flagstaff, Ariz. 
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Lanpis, Prof. W. W., A.M. (Dickinson). Dickinson Coll., Carlisle, Pa. 
Lanpry, Prof. A. E., Ph.D. (Johns Hopkins). Catholic Univ. of America, Washington, D. C. 
3624 18th St., Brookland, D. C. 


Lang, Asst. Prof. E. P., Ph.D. (Chicago). Univ. of Chicago, Chicago, III. 
Lanes, Prof. Luisz, Ph.D. (Géttingen). Oxford Coll., Oxford, Ohio. 


. Laneetxorti, F. §., A.B. (George Washington). Actuary, M. M. Dawson and Son, New York, 


N.Y. 67 Kenmare St. 
LaneMAN, Harry, Ph.D. (Columbia). Prop., Solar Chem. Mfg. Co., Brooklyn, N. Y. 35 W. 
61st St., New York, N. Y. 
Larew, Prof. Giture A., Ph.D. (Chicago). Randolph-Macon Woman’s Coll., Lynchburg, Va. 
Larson, Asst. Prof. Oca, A.M. (Missouri). Fla. State Coll. for Women. Box 84, Apopka, Fla. 
Lastey, Prof. J. W., Jr., Ph.D. (Chicago). Pure Math., Univ. of North Carolina, Chapel Hill, 
N.C. 


LastraPes, Opressa, A.B. (Tulane). Teacher, High School, Napoleonville, La. 

Latimer, Asst. Prof. C. G., Ph.D. (Chicago). Tulane Univ., New Orleans, La. 

LatsHAW, Eimer. 1839 N. 60th St., West Philadelphia, Pa. 

LAURENTINE, Sister Marre, A.B. (Trinity Coll., Washington). Instr., Emmanuel Coll., Boston, 
Mass. 

Laves, Asso. Prof. Kurt, Ph.D. (Berlin). Univ. of Chicago, Chicago, Ill. 4611 Kenwood Ave. 

Lazort, H. E. A., A.B. (Boston Univ.). Instr., South High School, Worcester, Mass. 

Leavens, D. H., A.M. (Yale). Yale in China, Changsha, China. 

Lesevr, Prof. A. V. Prof. of Astr. and Dir. of Observatory, Univ. of Besangon, Besangon, France. 

Leg, G. Fartny, A.M. (Columbia). Judson Coll., Marion, Ala. 

LerscHetz, Prof: Soromon, Ph.D. (Clark). Univ. of Kansas, Lawrence, Kans. Visiting Profes- 
sor Princeton Univ. 1924-26. 

LruMaNn, Prof. D. A., A.M. (Western Reserve). Math. and Astr., Goshen Coll., Goshen, Ind. 

LEHMANN, C. H., M.E. (Cooper). Engineer, N. Y. Telephone Co. 1502 Pacific St., Brooklyn, 

LreumeR, Prof. D. N., Ph.D. (Chicago). Univ. of California, Berkeley, Calif. 2736 Regent St. 

Lzrp, Prof. D. D., Ph.D. (Johns Hopkins). Connecticut Coll., New London, Conn. 

Le Lacuevr, E. A., A.B. (Valparaiso). Computer, U. 8. Coast and Geod. Surv., Washington, 

D.C. Riverdale, Md. 

Lemon, H. B., M.S. (Denison). Instr., Denison Univ., Granville, Ohio. 

Lenngs, Prof. N. J., Ph.D. (Chicago). Univ. of Montana, Missoula, Mont. 

LEONARD, Prof. H. B., Ph.D. (Colorado). Univ. of Arizona, Tucson, Ariz. 

LronarD, Karuerine, A.M. (Vermont). State Teachers Coll., Moorhead, Minn. 

Lxster, Prof. O. C., Ph.D. (Yale). Physics, Univ. of Colorado, Boulder, Colo. 1061 Eleventh St. 

Le Srouraeon, Asst. Prof. Exizapetu, Ph.D. (Chicago). Univ. of Kentucky, Lexington, Ky. 

LevSi..h, Prof. ArrHuR, B.A. (London). Univ. of Montreal, Montreal,Can. 1072 Rachel East. 

Levira, Maurice M., A.M. (Univ. of Pa.). Instr., Temple Univ., Philadelphia, Pa. c/o P. 
Miller, 743 S. 60th St. 

Lewis, Prof. ANNa D., Ph.D. (Carleton). Math. and Physics, Lake Erie Coll., Painesville, Ohio. 

Lewis, Asst. Prof. C. F., A.B. (Denver). State Agric. Coll., Manhattan, Kans. 

Lewis, Prof. FLorence P., Ph.D. (Hopkins). Goucher Coll., Baltimore, Md. 

Lipsy, B. B., A.M. (Wisconsin). Lowell High School, San Francisco, Calif. 1350 27th Ave. 

LrpmaN, E. E., Ph.D. (Illinois). Instr., Univ. of Illinois, Urbana, Ill. 

Lieut, Prof. G. H., Ph.D. (Yale). Univ. of Colorado, Boulder, Colo. 801 Base Line. 

LINDEMANN, Prof. C. A., A.M. (Bucknell). Pure Math. and Secy. of Faculty, Bucknell Univ., 
Lewisburg, Pa. ‘ 

Linpauist, Prof. THEoporE, Ph.D. (Chicago). Mich. State Normal Coll., Ypsilanti, Mich. 
103 Elm St. 

Linpsey, Asso. Prof. Louis, Ph.D. (Syracuse). Syracuse Univ., Syracuse, N. Y. 706 Allen St. 

Linenan, Prof. P. H., Ph.D. (Columbia). Coll. of the City of New York, New York, N. Y. 
3846 Convent Ave. 

LinFIELD, B. Z., Ph.D. (Harvard). Address unknown. 

Lina, Prof. G. H., Ph.D. (Columbia). Univ. of Saskatchewan, Saskatoon, Can. 

Linton, M. Apert, A.M. (Haverford). Vice-Pres., Actuary, The Provident Mut. Life Ins. Co., 
Philadelphia, Pa. 409 Chestnut St. 

Livineston, G. R., A.M. (California). Math. and Surveying, State Teachers Coll., San Diego, 
Calif. 
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Locke, L. L., A.M. (Grove City Coll.). Teacher, Brooklyn Tr. School for Teachers, Brooklyn, 
N. Y. 950 St. Johns Place. 

LorweEn, Prof. O. B., A.M. (Kansas). Ottawa Univ., Ottawa, Kans. 

Locspon, Mrs. Mayme I., Ph.D. (Chicago). Instr. in Math. and Dean in Colleges, Univ. of 
Chicago, Chicago, IIl. 

Long, Asst. Prof. FLorence, M.S. (Illinois). Earlham Coll., Earlham, Ind. 

Lone, T. R., A.B. (Rochester). Asst., Univ. of Rochester, Rochester, N. Y. 75 Cypress St. 

Lone, Prof. W. F., A.B. (F. and M.). Franklin and Marshall Coll., Lancaster, Pa. 

Lonetey, Prof. W. R., Ph.D. (Chicago). Sheffield Scientific School, New Haven, Conn. 

Lorp, Maraaret, A.B. (Mt. Holyoke). 198 Jackson St., Lawrence, Mass. 

Loup, Prof. F. H., Ph.D. (Haverford). Astr., Emeritus, Colorado Coll., Colorado Springs, Colo’ 
P.O. Box 1006. 

Love, Asso. Prof. C. E., Ph.D. (Michigan). Univ. of Michigan, Ann Arbor, Mich. 

Lovett, Pres. E. O., Ph.D. (Virginia; Leipzig). Rice Inst., Houston, Tex. 

Lovitt, Prof. W. V., Ph.D. (Chicago). Colorado Coll., Colorado Springs, Colo. 

Lowry, G. L., A.M. (Bucknell). Vice-Prin., High School, Olean, N. Y. 7 Edwards Ct. 

LusBeEn, R. S., A.B. (Texas). Instr. in Pure Math., Univ. of Texas, Austin, Texas. 708 W. 
22% St. 

Lusin, C. I., Ch.E. (Cincinnati). Instr., Coll. of Eng., Univ. of Cincinnati, Cincinnati, Ohio. 
Coll. of Eng., 5501 Holmes. 

Lusy, Wiiu1am, A.M. (Kansas). Jr. Coll., Kansas City, Mo. 5501 Holmes. 

Luck, Prof. J. J., Ph.D. (Virginia). Univ. of Virginia, University, Va. Colonnade Club. 

Lurxin, H. M., 8.T.B. (Phila. Divinity School). Teacher, High School, Dunkirk, N. Y. 627 
Washington Ave. 

Lunn, Prof. A. C., Ph.D. (Chicago). Univ. of Chicago, Chicago, III. 

Lunn, L. E. Supt. of Schools, Heron Lake, Minn. 

Lurz, Asst. Prof. Juna M., A.M. (Chicago). Butler Coll., Indianapolis, Ind. 2524 College Ave. 

Lyte, G. A., B.S. (Hampden-Sidney). Instr., Lehigh Univ., Bethlehem, Pa. 527 Montclair Ave. 

Lyman, Prof. E. A., A.B. (Michigan). Michigan State Normal Coll., Ypsilanti, Mich. 126 N. 
Washington St. 

Lyncu, Inez D., A.B. (Southwestern). 811 Harvey Ave., Wellington, Kans. 

Lyons, Asst. Prof. W. H., A.M. (Denver). State Agric. Coll., Manhattan, Kans. 358 N. 
165th St. 

Lyte, Asst. Prof. E. B., Ph.D. (Yale). Teaching of Math., Univ. of Illinois, Urbana, Ill. 903 
Busey Ave. 


MacCreapiez, W. T., A.M. (Harvard). Instr., Cornell Univ., Ithaca, N. Y. 133 Linden Ave. 

MacponaLb, Prof. 8. L., M.S. (Columbia). Math. and Astr., State Agric. Coll., Fort Collins, 
Colo. 

MacDona_p, Prof. W. E., A.M. (Harvard). Canton Christian Coll., Canton, China. 

MacDvrreg, Asst. Prof. C. C., Ph.D. (Chicago). Ohio State Univ., Columbus, Ohio. 

Mackenzig, Prof. M. A., M.A. (Cantab.). Univ. of Toronto, Toronto, Ont., Can. 

MacLzavn, Prof. N. B., Ph.D. (Chicago). Math. and Astr., Univ. of Manitoba, Winnipeg, Can. 

MacMuttan, Prof. W. D., Ph.D. (Chicago). Astr., Univ. of Chicago, Chicago, Ill. 

MacNets3, Asst. Prof. H. F., Ph.D. (Chicago). Coll. of the City of New York. Scarsdale, N. Y. 

MacNott, Prof. Barry, M.S. (Lehigh). Lehigh Univ., South Bethlehem, Pa. Dept. of Physics. 

McAuister, Prof. E. H., A.M. (Oregon). Mech. and Astr., Univ. of Oregon, Eugene, Ore. 
834 Pearl St. 

McBang, L. J., B.S. (Case School). 1598 Addison Rd., Cleveland, Ohio. 

McBezg, Ina L., A.B. (Oklahoma). Teacher, Jr. High School, Duncan, Okla. 1015 Ash Ave. 

McCarn, Prof. Gertrupe I., Ph.D. (Indiana). Westminster Coll., New Wilmington, Pa. 

McCartny, E. D., A.B. (Cornell). Instr., Penn. State Coll., State College, Pa. 331 W. College 
Ave. 

McCartay, J. J., B.S. (Tufts). Instr., New York Univ., New York, N. Y. University Heights. 

McCarty, A. L., A.M. (California). Instr., Lowell High School, San Francisco, Calif. 2137 
Parker St., Berkeley, Calif. 

McCuetuanp, Prof. C. W., C.E. (Texas). Daniel Baker Coll., Brownwood, Tex. Route 3, 
Boz 62. 

McC tenon, Prof. R. B., Ph.D. (Yale). Grinnell Coll., Grinnell, Ia. 1512 4th Ave. 
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McCormick, Prof. Cuarence. Southwestern State Teachers Coll., Weatherford, Okla. 

McCoy, W. C.; A.B. (Ohio State). Grad. Asst., Ohio State Univ., Columbus, Ohio. 130 E. 
Lakeview Ave. 

McCur, Dean M. J., C.E., M.S. (Notre Dame). Coll. of Eng., Univ. of Notre Dame, Notre 
Dame, Ind. 


-. McDmi1, Prof. R. M., A.M. (Indiana). Hastings Coll., Hastings, Nebr. 119 E. 7th St. 


McEwsy, Asst. Prof. G. F., Ph.D. (Stanford). Oceanographer, Scripps Inst., Univ. of California. 
Box 68, La Jolla, Calif. 

McEwen, W. H., A.M. (Minnesota). Asst., Univ. of Minnesota, Minneapolis, Minn. 126 
Folwell. 

McFaruanp, Dora, A.B. (Monmouth). Instr., Univ. of Oklahoma, Norman, Okla. 

McFarianp, Exsie J., Ph.D. (California). Instr., Univ. of California, Berkeley, Calif. 200 
Panoramic Way. 

McGavock, Marrua P., A.M. (Chicago). Rockford Coll., Rockford, Ill. 

McGaw, Prof. F. M., A.M. (Phila.). Math. and Eng. Drawg., Cornell Coll., Mt. Vernon, Ia. 

McGitvray, Hvuex, A.B. (Oklahoma). 734 De Barr, Norman, Okla. 

McGutre, Mrs. Marcaret H., B.S. (Minnesota). Instr., Univ. High School, Minneapolis, Minn. 

McKesg, J. R. Instructing Federal Students, College Station, Tex. 

McKetvey, Asso. Prof. J. V., Ph:D. (Cornell). State Coll., Ames, Ia. 2117 Graeber St. 

McKe tvey, Marrua M. (Mrs. J. V.), M.S. (Iowa). Instr., State Coll., Ames, Ia. 2117 Graeber St. 

McKinney, Prof. T. E., Ph.D. (Chicago). Math. and Astr., Univ. of South Dakota, Vermilion, 
8. D. 222 N. Univ. St. 

McKnicut, Nannie J., A.M. (George Washington). Teacher, Western High School, Washing- 
ton, D.C. 3087 Dumbarton Ave. 

McLarcuey, Nina M., A.M. (Kansas). Teacher, High School, Topeka, Kans. 917 Morris Ave. 

McLavry, Prof. H. L., A.M. (Harvard). State School of Mines, Rapid City, 8S. D. 

McMacxin, F. J., Ph.D. (Columbia). Instr., Cooper Union Inst. of Tech., New York, N. Y. 
49 Vreeland Ave., Rutherford, N. J. . 

McMicuakt, Exuten M., A.B. (Rockford). Head of Dept., Blackburn Coll., Carlinville, IIl. 

McMittan, Mary B., A.M. (Wisconsin). Head of Dept., State Normal School, River Falls, Wis. 

MecNart, J.Q. Div. Engr., Colo. Fuel and Iron Co., Canon City, Colo. : 

McNELLY, Sister Mary oF THE PRESENTATION, A.M. (Catholic Univ.). Prof., Our Lady of the 
Lake Coll., San Antonio, Tex. 

McSweeny, Prof. A. A., A.M. (Montana). Head of Dept., John Tarleton Agric. Coll., Stephen- 
ville, Tex. 

Mappox, A. C., A.M. (Columbia). La. State Normal Coll., Natchitoches, La. 

Manoney, J. O., M.S. (Vanderbilt). Dir., Dallas Evening Schools, Dallas, Tex. 

Mazzuisu, Isrart, Ph.D. (Minnesota). 53 Warren St., Lynn, Mass. 

Matiory, V. S., A.M. (Columbia). Head of Dept., High School, East Orange, N. J. 351 
Springdale Ave. 

MancuHEsTER, Prof. R. E., A.M. (Michigan). State Teachers Coll., Kent, Ohio. 

MANGOLD, Prof. M. Crcri1a, M.S. (Trinity Coll., Washington). Trinity Coll., Washington, D. C. 

ManninG, Dr. H. M. U.S. Public Health Service, Astoria, Ore. 

Mannina, Asso. Prof. H. P., Ph.D. (Johns Hopkins). Retired. Brown Univ., Providence, R. I. 

Manning, J. A., A.B. (Louisiana). Teacher of Science, High School, Vivian, La. Boz 311. 

Manson, Prof. E. 8., M.S. (Mass. Inst. of Tech.). Astr., Ohio State Univ., Columbus, Ohio. 

Many, Asst. Prof. Anna E., A.M. (Tulane). Sophie Newcomb Memorial Coll., New Orleans, La. 
18265 Henry Clay Ave. 

Marx ey, Prof. J. L., Ph.D. (Harvard). Univ. of Michigan, Ann Arbor, Mich. . 1816 Geddes. 

Maro, Anna, A.M. (Univ. of Kansas). Instr., Univ. of Kansas, Lawrence, Kans. 741 N. 2d St., 
Lindsborg, Kans. 

Marriott, Asst. Prof. R. W., Ph.D. (Pennsylvania). Swarthmore Coll., Swarthmore, Pa. 

Mars, H. B., A.M. (Amherst). Head of Dept., Tech. High School, Springfield, Mass. Tech- 
nical High School. 

MarsHALL, FranceEs L., B.S. (Ottawa Univ.). Teacher, High School, Iola, Kans. 520 E. Jackson. 

MarsHa.., Prof. Witi1aM, Ph.D. (Ziirich). Purdue Univ., LaFayette, Ind. 

Marrtuakis, P. 8., M.S. (Univ. of Utah). West High School, Salt Lake City, Utah. . 

Martin, Prof. A. V., A.B. (Hampden-Sidney). Presbyterian Coll. of S. C., Clinton, 8. C. 

Martin, Asso. Prof. Emiziz N., Ph.D. (Bryn Mawr). Mount Holyoke Coll., South Hadley, 
Mass. 
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Martinson, E. P., A.M. (Nebraska). Instr., Colo. School of Mines, Golden, Colo. 

Martyn, W. J., M.A. (New Zealand). Mathematical Master, Otago Boys High School, Dunedin, 
New Zealand. 

MasKELL, Sister Bhancne Manriz, A.M. (Fordham). Coll. of St. Elizabeth, Convent Station, 
N. J. . 

Mason, Asso. Prof. T. E., Ph.D. (Ind.). Purdue Univ., LaFayette, Ind. 103 Waldron St. 

Marueson, Prof. J., M.A. (Queen’s Univ.). Queen’s Univ., Kingston, Ont., Canada. 

MatHews, JANE H., B.S. (Columbia). Teacher, High School, Pittsburgh, Pa. 5456 Penn 
Ave., E.E. 

Maruews, R. M., A.B. (Butler). Grad. Student, Univ. of Illinois, Urbana, Ill. 602 W. Cali- 
fornia St. 

Matuewson, Asst. Prof. L. C., Ph.D. (Illinois). Dartmouth Coll., Hanover, N. H. 

Marreson, Asso. Prof. JANE L., Michigan State Normal Coll., Ypsilanti, Mich. 318 Cross St. 

Mavtpw, Prof. Janice, A.M. (Chicago). Gulf Park Coll., Gulfport, Miss. 

Mauvrvs, Prof. E. J., M.S. (Notre Dame). Univ. of Notre Dame, Notre Dame, Ind. L. B. 76. 

May, Prof. Lipa B., A.M. (Texas). Kidd-Key Coll., Sherman, Texas. 

Mayer, Asst. Prof. E. 8., C.E. (Rensselaer). U.S. Naval Acad., Annapolis, Md. 

Mayng, Mrs. Grace K., A.B. (Texas). Teacher, High School, Austin, Texas. 1707 Bracken- 


ridge. 

Meapor, Prof. G. E., A.M. (Oklahoma). Oklahoma City Coll., Oklahoma City, Okla. 1538 
W. 24th. 

Meper, A. E., Jr., A.M. (Columbia). Asst., Columbia Univ., New York, N. Y. 

Mexrx, Prof. H. B., A.M. (Maine). Hotel Administration, Cornell Univ., Ithaca, N. Y. 

Meek, Kare M. High School, South Pasadena, Calif. 

MELVILLe, Asso. Prof. C. E., A.B. (Northwestern). Clark Univ., Worcester, Mass. 

MENDENHALL, GERTRUDE W., B.S. (Wellesley). State Normal Coll., Greensboro, N. C. 

MENDENBALL, Pres. W. O., Ph.D. (Michigan). Friends Univ., Wichita, Kans. 

MENSENKaMP, L. E., A.M. (Illinois). Instr., High School, Freeport, Ill. 521 W. Cottonwood St. 

MERCEDES, Sister, M.S. (Notre Dame). Instr., Mary Manse Coll., Toledo, Ohio. Ursuline Rd. 

MERGENDABL, T. E., M.S. (Tufts). Tufts Coll., Tufts College, Mass. 

MeErr111, Prof. A. 8., Ph.D. (Chicago). Univ. of Montana, Missoula, Mont. 4541 Beckwith Ave. 

MERRILL, Prof. Heten A., Ph.D. (Yale). Wellesley Coll., Wellesley, Mass. 

Merritt, J. E., A.B. (Boston Univ.). Instr., Case School of Appl. Se., Cleveland, Ohio. Dept. 
of Math. 

MERRIMAN, MANSFIELD, Ph.D. (Yale). Consulting Engineer, New York, N.Y. 1071 Madison Ave. 

Merriss, A. A. 913 East 23d St. North, Portland, Ore. 

Messick, Prof. J. F., Ph.D. (Johns Hopkins). Emory Univ., Emory University, Ga. 

Meyer, J. B., M.S. (Purdue). Head of Dept., State Teachers Coll., Valley City, N. D. 814 
5th Ave. 

Meyer, Rev. J. H., S.J. 140 Bavonne St., New Orleans, La. 

Micuat, A. D., Ph.D. (Rice). Instr., Rice Inst., Houston, Texas. 

MickeEtson, E. L., A.M. (Minnesota). Hamline Univ., St. Paul, Minn. 

Mickie, M. Katuerine, A.B. (Alabama). Roanoke, Ala. 

Mrxami, Yosu1o. Research Assoc., Imperial Acad., Tokyo, Japan. 29, Uyeno Sakuragicho. 

Mri«esu, J.S. Instr., Sheffield Sc. School, Yale Univ., New Haven, Conn. 1072 Yale Sta. 

Mites, Asst. Prof. E. J., Ph.D. (Chicago). Yale Univ., New Haven, Conn. 87 Marvel Rd. 

Miter, A. L., Ph.D. (Harvard). 26 Clinton Rd., Brookline 46, Mass. 

Mutter, Prof. Brssiz I., Ph.D. (Johns Hopkins). Rockford Coll., Rockford, Ill. 

Miter, E. B. Instr., Univ. of Wisconsin, Madison, Wis. 

Mutter, Prof. G. A., Ph.D. (Cumberland). Univ. of Illinois, Urbana, Ill. 1203 W. Illinois St. 

Miter, Prof. I. L., A.M. (Indiana). State Coll. of A. and M. Arts, Brookings,S.D. 811 12th Ave. 

Miter, Prof. J. A., Ph.D. (Chicago). Swarthmore Coll., Swarthmore, Pa. 

Muter, Prof. J. 8., Sc.D. (Virginia). Emory and Henry Coll., Emory, Va. 

Mitter, Asso. Prof. Norman, Ph.D. (Harvard). Queen’s Univ., Kingston, Ont., Can. 

Mituneron, Asst. Prof. H. G., C.E. (Rensselaer). Coll. of Eng., Univ. of Vermont, Burlington, 
Vt. 

Mutts, Prof. C. N., A.M. (Indiana). South Dakota State Normal, Aberdeen, 8. D. 

Ming, Prof. W. E., Ph.D. (Harvard). Univ. of Oregon, Eugene, Ore. 

Mitne, T. H., M.A. (Toronto). Instr., Univ. of Buffalo, Buffalo, N. Y. 
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Minister, J. E., B.S. (Ohio State Univ.). Chauncey, Ohio. 

Mrraics, G. R., A.M. (Michigan). Teacher, Lincoln School, Teachers Coll., New York, N. Y. 
425 W. 123d St. 

Miser, Asso. Prof. W. L., Ph.D. (Chicago). Armour Inst. of Tech., Chicago, Ill. 

Mrrcuett, Prof. B. E., Ph.D. (Columbia). Millsaps Coll., Jackson, Miss. 727 Arlington Ave. 


. Mrrcenett, Mrs. Dectma E., M.A. Box 1650, Univ. Station, Austin, Tex. 


Mrrcuett, Fannie §S., A.B. (N. C. Coll. for Women). Teacher, High School, Greensboro, N. C. 
115 W. Bessemer Ave. 

Mrrcsett, Prof. H. B., A.M. (Columbia). Columbia Univ., New York, N. Y. 80 Washington 
Square. 

Mrrcxett, Prof. U. G., Ph.D. (Princeton). Univ. of Kansas, Lawrence, Kans. 1313 Mass. St. 

Mrrra, Prof. N. B., M.A. (Calcutta Univ.). Ewing Christian Coll., Allahabad City, U. P., 
India. 

Mizz, Criara P., B.S. (Peabody). Box 432, Pulaski, Tenn. 

Mops, E. B., A.M. (Harvard). Instr., Boston Univ., Boston, Mass. 

MopesirT, R. L., A.M. (Indiana). Teacher, Eastern Illinois State Teachers Coll., Charleston, Ill. 

Mourna, E.C. Tel. Engr., Tel. and Tel. Co., 15 Dey St., New York, N. Y. 

Moopy, Prof. W. A., A.M. (Bowdoin). Bowdoin Coll., Brunswick, Me. 60 Federal St. 

Moon, Hexen, M.S. (Iowa). Actuarial Dept., Central Life Ins. Co., Des Moines, Iowa. 

Mooney, Mary 8. Dean of Women and Prof., Henderson-Brown Coll., Arkadelphia, Ark. 

Mookrg, Asso. Prof. C. L. E., Ph.D. (Cornell). Mass. Inst. of Tech., Cambridge, Mass. 

Moors, Prof. C. N., Ph.D. (Harvard). Univ. of Cincinnati, Cincinnati, Ohio. 219 Woolper Ave. 

Moors, Prof. E. H., Ph.D. (Yale). Univ. of Chicago, Chicago, Ill. Del Prado Hotel. 

Moore, Asso. Prof. F. C., A.B. (Dartmouth). Mass. Agric. Coll., Amherst, Mass. 

Moors, Prof. G. E., M.S. (Illinois). Hanover Coll., Hanover, Ind. 

Moors, L. T., B.S. (Emory). Asst., Johns Hopkins Univ., Baltimore, Md. 3009 Guilford Ave. 

Moors, Prof. L. W., C.E. (Cornell). Math. and Astr., Albany Coll., Albany, Ore. 628 W. 9th St. 

Moors, Prof. R. L., Ph.D. (Chicago). Pure Math., Univ. of Texas, Austin, Texas. 

Moore, Prof. W. A., A.M. (Chicago). Birmingham Southern Coll., Birmingham, Ala. 

Moors, E. E., M.S. (Maine), C.E. (Wisconsin). Head of Dept., Cornell Coll., Mt. Vernon, Iowa. 
824 Summit Ave. 

Moreno, Prof. H. C., Ph.D. (Clark). Applied Math., Stanford University, Cal. 

MoreEnvs, Prof. Evceniz M., Ph.D. (Columbia). Sweet Briar Coll., Sweet Briar, Va. 

Morgan, F. M., Ph.D. (Cornell). Asst. Dir., Clark School, Hanover, N. H. 

Mortarty, M. M. S§., A.B. (Holy Cross). Instr., Holyoke High School, Holyoke, Mass. 

Morrrz, Prof. R. E., Ph.D. (Strassburg). Univ. of Washington, Seattle, Wash. 

Mor try, Prof. Franx, A.M., Sc.D. (Cambridge, Eng.). Johns Hopkins Univ., Baltimore, Md. 
2026 Park Ave. 

Mokrtey, Prof. R. K., Ph.D. (Clark). Worcester Poly. Inst., Worcester, Mass. 43 Laconia Rd. 

J. §., A.B. (Southwestern). 607 W. Illinois St., Urbana, 

Morais, Prof. C. C., A.M. (Harvard). Ohio State Univ., Columbus, Ohio. 

Morris, Asso. Prof. F. R., Ph.D. (California). State Coll., Fresno, Calif. 

Morris, Max, A.M. (Harvard). Instr., Case School of Appl. Sc., Cleveland, Ohio. 

Morais, Prof. Richarp, Ph.D. (Cornell). Rutgers Coll., New Brunswick, N. J. 12 Johnson St. 

Mornaissy, M. E., A.M. (Dubuque). Instr., Marquette Univ., Milwaukee, Wis. 103 31st St. 

Morrow, E. B., A.M. (Princeton). Asst. Headmaster, Gilman Country School, Roland Park, 
Md. 

Mokrsg, Prof. D. 8., Ph.D. (Cornell). Union Coll., Schenectady, N. Y. 1508 Nott St. 

Mokrss, Asst. Prof. Marston, Ph.D. (Harvard). Cornell Univ., Ithaca, N.Y. 410 Stewart Ave. 

Mortrimorg, R. H., A.B. (Iowa). Instr., Graceland Coll., Lamoni, Ia. 

Morton, Asso. Prof. A. B., A.M. (Brown). Fure Math., Georgia School of Tech., Atlanta, Ga. 

Mossman, Tuirza A., A.B. (Nebraska). Instr., State Agric. Coli., Manhattan, Kans. 

Movtron, Prof. E. J., Ph.D. (Chicago). Northwestern Univ., Evanston, Ill. 909 Colfax St. 

Moutron, Prof. F. R., Ph.D. (Chicago). Univ. of Chicago, Chicago, Il. 

Movrap, Lieut. Commander Saurs (Turkish Navy). Head of Dept. of Math., Naval Coll., Prof. 
of Physics, Civil Eng. Coll., Constantinople, Turkey. Naval College, Halki, Constantinople. 

Movuruess, C. A. 1413 Ames Pl., N.E., Washington, D. C. 

Movzon, E. D., Jr., A.B. (Southern Meth. Univ.). Asst., Univ. of Illinois, Urbana, Ill. Dept. 
of Math. 


| 
| 
| 

| | 


THE MATHEMATICAL ASSOCIATION OF AMERICA 31 


Mvestiman, Rev. Paut, A.M. (St. Louis Univ.). Instr., Loyola Univ., Chicago, Ill. Sheridan 
Rd. and Loyola Ave. 

Morr, Sir Tuomas, D.Sc. (Univ. of Cape Town). Late Supt.-Genl. of Educ., Cape Colony. 
Elmcote, Sandown Rd., Rondebosch, S. Afr. 

MULLEMEIsTER, Miss Hermance, Ph.D. (Utrecht, Holland). Instr., Univ. of Washington, Se- 
attle, Wash. 1900 E. 68th St. 

Mutten, Mrs. 8. W., B.S. (Michigan). N. E. High School, Detroit, Mich. 286 E. Grand Blud. 

Mutts, Asso. Prof. G. W., Ph.D. (Columbia). Barnard Coll., Columbia Univ., New York, 
N. Y. Barnard Coll., 119th and Broadway. 

Munrog, FLoRENCE L., A.B. (Wellesley). Teacher, High School, Northampton, Mass. 64 Frank- 
lin St. 

Mournaauan, Asso. Prof. F. D., Ph.D. (Johns Hopkins). Johns Hopkins Univ., Baltimore, Md. 
702 Evesham Ave., Govans, Baltimore. 

Murray, Prof. D. A., Ph.D. (Johns Hopkins). Appl. Math., McGill Univ., Montreal, Can. 

Morray, Asst. Prof. F. H., Ph.D. (Harvard). Dalhousie Univ., Halifax, N.S. 

MossELMan, Asso. J. R., Ph.D. (Johns Hopkins). Johns Hopkins Univ., Baltimore, Md. 

Myers, Prof. G. W., Ph.D. (Munich). Teaching of Math. and Astr., Univ. of Chicago, Chicago, 
Ill. 6639 Kimbark Ave., Jackson Pk. Sta. 

Myers, Prof. H. 8., A.M. (Chicago). Southwestern Coll., Winfield, Kans. 


Nassau, Asso. Prof. J. J., Ph.D. (Syracuse). Math. and Astr., Case School of Appl. Se., Cleve- 
land, Ohio. 

Naver, A. R. Mech. Engr., 300 Lynch St., St. Louis, Mo. 

Nerr, Prof. I. F., M.S. (Drake; Chicago). Drake Univ., Des Moines, Ia. 2801 Brattleboro Ave. 

Nerxirk, Asst. Prof. L. I., Ph.D. (Penna.). Univ. of Washington, Seattle, Wash. 4723 21st 
Ave., N.E. 

Netson, Asst. Prof. A. L., Ph.D. (Chicago). Univ. of Michigan, Ann Arbor, Mich. 1208 
Olivia Ave. 

Netson, C. A., Ph.D. (Chicago). Asso., Johns Hopkins Univ., Baltimore, Md. 

Netson, W. A., A.B. (Texas). In charge of Math., High School, Waco, Tex. 1808 Avondale Ave. 

Netson, Asst. Prof. W. K., M.S. (Colorado). Eng. Math., Univ. of Colorado, Boulder, Colo- 
925 Grandview Ave. 

NEwELL, M. J., A.M. (Michigan). Teacher, High School, Evanston, Ill. 2017 Sherman Ave. 

Newkirk, B. L., Ph.D. (Munich). Research Dept., Genl. Elec. Co., Schenectady, N. Y. 

New1tn, Prof. R. L., M.S. (Chicago). Guilford Coll., Guilford College, N. C. 

NeEwtin, Prof. W. J., A.M. (Amherst; Harvard). Ambherst Coll., Amherst, Mass. 

Newson, Prof. Mary W., Ph.D. (Géttingen). Eureka Coll., Eureka, Ill. 

Nicuoxs, Prof. I. C., Ph.D. (Michigan). Appl. Math., La. State Univ., Baton Rouge, La. 

Nicotet, Justin, C.E. 8723 Parnell Ave., Auburn Pk. Sta., Chicago, Il. 

Nos iE, Prof. C. A., Ph.D. (Géttingen). Univ. of California, Berkeley, Calif. 2224 Piedmont Ave. 

NorpGaarbD, Prof. M. A.»Ph.D. (Columbia). St. Olaf Coll., Northfield, Minn. 1406 St. Olaf Ave. 

Norron, Asso. Prof. Apa A., Ph.M. (Michigan). Michigan State Normal Coll., Ypsilanti, Mich. 
610 Pearl St. 

Norwoonp, C. E., A.B. (Boston). 2 Greenwood Sq., Hyde Park, Mass. 

Nysere, J. A., M.S. (Chicago). Instr., Hyde Park High School, Chicago, Ill. 1039 E. Mar- 
quette Rd. 


OpELL, Letitia R., A.M. (Denver). Teacher, North High School, Denver, Colo. 

Oauessy, Asso. Prof. E. J., A.M. (Virginia). New York Univ. 202 S. 18th St., Flushing, N. Y. 

Otps, Pres. G. D., A.M., LL.D. (Rochester). Amherst Coll., Amherst, Mass. 3 Orchard St. 

OusEN, Leanper, B.S. (Utah Agric.). Teacher, High School, Moroni, Utah. 

Ouson, Emma J., A.B. (S. Dak.). 220 N. Grant St., Canton, S. D. 

Ouson, Asst. Prof. H. L., Ph.D. (Chicago). Michigan Agric. Coll., East Lansing, Mich. 214 
Albert Ave. 

O’NEILL, Prof. E. J., A.M. (Catholic Univ.). Mount St. Charles High School, Helena, Mont. 

Ono, YeEIsuKE. 10, Kobinata Dai-Machi, Koishikawa, Tokyo, Japan. 

Opp, J. E., B.S. (Nebraska). Asst. Instr., Univ. of Nebraska, Lincoln, Nebr. 2736 F St. 

O’Quinn, R. L., A.B. (Louisiana). Instr., La. State Univ., Baton Rouge, La. 

Orpway, Frank, B.S. (Ala. Poly.). Head of Dept., Phillips High School, Birmingham, Ala. 
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Ossorn, Jesse, Ph.D. (Cornell). Harris Teachers Coll., St. Louis, Mo. 

Ossporne, Prof. G. A. Emeritus, Mass. Inst. of Tech. 249 Berkeley St., Boston, Mass. 

Oscoop, Prof. W. F., Ph.D. (Erlangen). Harvard Univ., Cambridge, Mass. 74 Avon Hill St. 

O’SHavuGunessy, Prof. Louis, Ph.D. (Penna.). Appl. Math., Virginia Poly. Inst., Blacksburg, 
Va. Box 177. 

OsrerHout, A. W., A.B. (Cotner). Cotner Coll., Bethany, Nebr. 550 E. Midway. 

OvermaN, Prof. J. R., A.M. (Columbia). State Normal Coll., Bowling Green, Ohio. 

OverstrEET, P. C., A.B. (Asbury). Math. and Physics, John Fletcher Coll., University Park, Ia. 

Owens, Asst. Prof. F. W., Ph.D. (Chicago). Cornell Univ., Ithaca, N.Y. 110 Westbourne Lane. 

Owens, Heten B. (Mrs. F. W.), Ph.D. (Cornell). Private Teacher, Ithaca, N. Y. 110 West- 
bourne Lane. 


PaaswELL, Groree, C.E. (Cornell). Consulting Engr., New York, N. Y. 441 E. Tremont Ave. 

Pacxarp, Asst. Prof. A. A. St. Stephen’s Coll., Annandale-on-Hudson, N. Y. ; 

Packer, Marcaret C., A.M. (Brown). Instr., Math. and Physics, Hood Coll., Frederick, Md. 

Paumer, Asso. Prof. C. I., A.B. (Michigan). Armour Inst. of Tech., Chicago, Ill. 6440 Green- 
wood Ave. 

Patmer, E. S., Ph.B. (Yale). Ballistic Engr., Winchester Repeating Arms Co., New Haven, 
Conn. 494 Whitney Ave. ° 

Paumié, Prof. ANNA H., Ph.B. (Cornell). Coll. for Women, Western Reserve Univ., Cleveland, 
Ohio. On leave 1924-26. 

Pancoast, Prof. J. W., B.S. (Swarthmore). Guilford Coll., Guilford College, N. C. 

Parker, Prof. W. P., A.B. (Davidson). Union Christian Coll., Pyengyang, Korea, Japan. 

Parson, 8. F. Head of Dept., No. Ill. State Normal School, De Kalb, Ill. 306 College Ave. 

Parsons, F. W., B.S. in E.E. (Ohio Northern). Franklin High School, Los Angeles, Calif. 5353 
Abbott Pl. 

PartrinGE, E. A., Ph.D. (Penna.). Science, West Phila. High School for Boys, Philadelphia, Pa. 
48th and Walnut Sts. 

Passano, Asso. Prof. L. M., A.B. (Johns Hopkins). Mass. Inst. of Tech., Cambridge, Mass. 

Patten, Prof. W. E., C.E. (Cornell). Hydraulic Eng., Tangshan Univ., Tangshan, N. China. 

PatTEeNGILL, Asso. Prof. E. A., B.S. (Cornell). State Coii., Ames, Ia. 504 Ash St. 

Patrerson, Prof. W. J., M.A. (Queen’s). Western Univ., London, Ont. 856 Hellmuth Ave. 

PattTiLLo, Dean N. A., Ph.D. (Johns Hopkins). Randolph-Macon Woman’s Coll., Lynchburg, 
Va. 

Pauta, Sister Mary, M.S. (Notre Dame). Prof., St. Mary’s Coll., Monroe, Mich. 

Pearce, Prof. W. H., A.M. (Michigan). Central State Normal School, Mt. Pleasant, Mich. 

Peck, Prof. J. N., B.S. (Fremont). Berea Coll. Acad., Berea, Ky. 

PrepErsEN, Asso. Prof. F. M., Sc.D. (New York Univ.). Coll. of the City of New York, New York, 
N.Y. 452 W. 144th St. 

Prep, Prof. M.T. Emory Coll., Emory University, Ga. 

Precram, Prof. ANNiz M., A.M. (Trinity). Greensboro Coll., Greensboro, N. C. 

Preurson, Asst. Prof. E. W. Univ. of Utah, Salt Lake City, Utah. 

PELL, Mrs. Anna J., Ph.D. (Chicago). Asso. Prof., Bryn Mawr Coll., Bryn Mawr, Pa. 

PELLETIER, Prof. ARTHUR. Higher Alg., Ecole Poly. ., Montreal, Can. 228 St. Denis St. 

Penn, S. s. 834 Hewitt Pl., New York, N. Y. 

Preprer, Mrs. Pauua H. (Mrs. H.C.), A.M. (Texas). Grad. Student, Univ. of Missouri, Colum- 
bia, Mo. 1209 Walnut St. 

Perkins, F. W., A.M. (Harvard). Grad. Student, Harvard Univ., Cambridge 38, Mass. 249 
Huron Ave. 

Perkins, Prof. L. R., A.M. (Tufts). Middlebury Coll., Middlebury, Vt. 

Perry, Epira M., A.M. (Oklahoma). American Boarding School, Lovetch, Bulgaria. 

Perry, R. D., B.S. (Southwest Tex. Tea. Coll.). Instr., Teachers Coll., Greeley, Colo. 

Peters, Prin. W. A., A.B. (La. State Univ.). High School, Zachary, La. 

Prererson, C. A. V. Electrician, Minneapolis, Minn. 4341 Minnehaha Ave. 

Peterson, O. J., A.M. (Michigan). Instr., Univ. of Michigan, Ann Arbor, Mich. 616 N. 
Division St. 


PETTERSEN, “a A., Ph.B. (Northwestern). Asst. Prin., Schurz High School, Chicago, Ill. 3922 
Lowell A 

Perrit, Prof. EL P., Ph.D. (Illinois). Head of Dept., Illinois Wesleyan Univ., Bloomington, Ill. 

Prrty, Pres. L. E., A.M. (Peabody). Silliman Coll., Clinton, La. 
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Pxaten, Asso. Prof. H. R., M.S. (Chicago). Armour Inst. of Tech., Chicago, Ill. 1656 Farwell 
Ave., Rogers Pk. Sta. 

Puetps, Prof. E. B. U.S. Publ. Health Service, Ridgewood, N. J. 46 Phelps Rd. 

Puenrx, J. D., A.B. (Texas). Teacher, High School, Austin, Tex. 

Puiuurrs, Prof. E. C., Ph.D. (Johns Hopkins). Math. and Astr., Woodstock Coll., Wood- 
stock, Md. 

Puiturps, Asso. Prof. H. B., Ph.D. (Johns Hopkins). Mass. Inst. of Tech., Cambridge, Mass. 

Puiturrs, Prin. H. M., B.S. (Syracuse; St. Lawrence). High School, De Kalb Junction, N. Y. 

Puainney, W. L., B.S. (Dartmouth). Instr., Worcester Poly. Inst., Worcester, Mass. 

Pierce, Prof. Jessr, M.S. (Chicago). Heidelberg Univ., Tiffin, Ohio. 

Prerce, Asst. Prof. T. A., Ph.D. (California). Univ. of Nebraska, Lincoln, Nebr. 1718 Pepper Ave. 

Pierson, A. D., B.S. in Ed. (Missouri). Jr. Coll., Kansas City, Mo. 437 S. Denver. 

Pr Mu Epsiton Fraternity, Secy. of, Syracuse Univ., Syracuse, N. Y. Box 13, Faculty Post- 
Office, Hall of Languages. 

PincHERLE, Prof. SatvaTore, Sc.D. (Bologna). Univ. of Bologna, Bologna, Italy. 

Puant, Prof. L. C., M.S. (Chicago). Michigan Agric. Coll., East Lansing, Mich. 

Piarp, E. Martie, M.S. (Chicago). Teacher, Marshall High School, Chicago, Ill. 4140 N. 
Keeler Ave. 

Posanz, J. F., Ph.D. (California). Head of Dept., Jr. Coll., Modesta, Calif. 408 Magnolia 
Drive. 

Potuarp, H.8., M.S. (Iowa). Instr., Univ. of Wisconsin, Madison, Wis. 

Pooter, L. G., A.M. (Columbia). Physics, Columbia Univ., New York, N. Y. 

Poor, Asst. Prof. V. C., Ph.D. (Chicago). Univ. of Michigan, Ann Arbor, Mich. 930 Packard St. 

Porg, Mary G., Grad. Winthrop Coll. Instr., Winthrop Coll., Rock Hill, 8. C. 

Porrrsky, Hittex, A.B. (Cornell). Instr., Cornell Univ., Ithaca, N. Y. White Hall. 

Porter, C. S., A.M. (Clark). Instr., Amherst Coll., Amherst, Mass. Box 676. 

Porter, Prof. Huau, A.M. (Texas). N. Tex. State Normal Coll., Denton, Tex. 

Porter, Prof. M. B., Ph.D. (Harvard). Univ. of Texas, Austin, Tex. 310 E. 21st St. 

Portsr, T. I., A.B. (Missouri). Instr., Univ. of Omaha, Omaha, Nebr. 

Porter, W. R., B.S. (Carnegie Inst.). Instr., Mass. Agric. Coll., Amherst, Mass. R. D. 1, 
Box 38. 

Post, E. L., Ph.D. (Columbia). 280 Manhattan Ave., New York, N. Y. 

Pounp, V. E., Ph.D. (Toronto). Instr., Univ. of Buffalo, Buffalo, N. Y. Ridgeway, Ont. 

PounpeER, Asst. Prof. I. R., M.A. (Toronto). Univ. of Toronto, Toronto, Ont. 

PowE son, Inrz D., A.M. (California). Teacher, Bakersfield, Calif. Colonial Apts., 1705 B St. 

Preston, Amy F., A.M. (Columbia). City Schools, Columbus, Ohio. 14454% E. Main St. 

Pring, H. H., M.S. (N. Y. Univ.). Instr., New York Univ., New York, N. Y. 

Priester, Prof. G. C., M.S. (Minnesota). Math. and Mech., Univ. of Minnesota, Minneapolis, 
Minn. Coll. of Eng. and Archit. 

Prosser, Juuia P., A.M. (South Carolina). Head of Dept., St. Mary’s School, Raleigh, N.C. 

Puau, V.S., B.S. (La. Poly.). Instr., La. Poly. Inst., Ruston, La. 

Pournam, R. G., Ph.D. (Chicago). Instr., New York Univ., New York, N. Y. 86 W. 179th St. 

Putnam, Prof. T. M., Ph.D. (Chicago). Univ. of California, Berkeley, Calif. 


QuaRLEs, Louis, A.B. (Michigan). Lawyer, Milwaukee, Wis. Lines, Spooner and Quarles, 
68 Wisconsin St. 


RaaspDALtgE, Asso. Prof. Virain1a, Ph.D. State Normal Coll.,Greensboro, N.C. Jamestown, N.C. 

Rauts, Mrs. Errre M., A.B. (Tri State Ind.). Head of Dept., High School, Coalgate, Okla. 

Ramacg, C. J., Ph.D. (Grove City). Lawyer, Saluda, S. C. 

RAMANA-SASTRIN, V. V., Ph.D. Vedaraniam, Tanjore Dt., South India. 

Ramso, Asso. Prof. Susan M., Ph.D. (Michigan). Smith Coll., Northampton, Mass. 12 Bar- 
rett Pl. 

RamtieER, Prof. O. J., Ph.D. (Catholic Univ.). Catholic Univ., Washington, D. C. 12 Girard 
St., N. E. 

RaMSDELL, Prof. G. E., A.M. (Harvard). Bates Coll., Lewiston, Me. 40 Mountain Ave. 

Ramsey, Prof. ArtHuR, A.B. (Grove City). Grove City Coll., Grove City, Pa. Box 31. 

Rankin, J. M. Instr., Coll. of Idaho, Caldwell, Ida. Boz 97, R. F. D. 4. 

RanKIN, Prof. W. W., Jr., A.M. (North Carolina). Head of Dept., Agnes Scott Coll., Decatur, 
Ga. 
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Ransom, Prof. W. R., A.M. (Tufts; Harvard). Tufts Coll., Tufts College, Mass. 29 Sawyer Ave. 

RanouM, Prof. ArrHur, Ph.D. (Chicago). Cornell Univ., Ithaca, N. Y. 3 Central Ave. 

Rasor, Prof. 8S. E., A.M., M.S. (Chicago). Ohio State Univ., Columbus, Ohio. 1594 Neil Ave. 

Rav, Prof. A. G., Ph.D. (Lehigh). Moravian Coll., Bethlehem, Pa. 38 W. Market St. 

Rawuins, Asst. Prof. C. H., Jr., Ph.D. (Johns Hopkins). Postgrad. School, U. S. Naval Acad., 
Annapolis, Md. 13 Franklin St. 

Raynor, Asst. Prof. G. E., Ph.D. (Princeton). Wesleyan Univ., Middletown,Conn. 32 Wyllys St. 

Rea, Asst. Prof. P. L., A.M. (Marietta). Marietta Coll., Marietta, Ohio. 

Reagan, C. A., B.S. (Moores Hill). Asst. Instr. and Grad. Student, Univ. of Kansas, Lawrence, 
Kans. 

Reaves, Prof. Carotine M., A.M. (Oklahoma). Coker Coll., Hartsville, 8. C. Pu 

Reaves, Prof. 8. W., Ph.D. (Chicago). Univ. of Oklahoma, Norman, Okla. 527 Chautauqua 
Ave. 

Recuarp, Asst. Prof. O. H., A.M. (Gettysburg). Univ. of Wyoming, Laramie, Wyo. 269 N. 
8th St. 

Reppen, Asso. Prof. J. E., A.B. (Furman). John Tarleton Agric. Coll., Stephenville, Tex. 
Box 568. 

Reppick, Prof. H. W., Ph.D. (Columbia). Cooper Union, New York, N. Y. 

Reppitt, B. H., A.M. (Johns Hopkins). Lebanon Valley Coll., Annville, Pa. Box 219. 

Reece, Prof. R. H., A.M. (Colorado). Math. and Physics, N. Mexico School of Mines, Socorro, 
N. M. 

Reep, Asso. Prof. F. W., Ph.D. (Virginia). Ohio Univ., Athens, Ohio. 

Reep, Asso. Prof. L. J., Ph.D. (Penna.). Biometry and Vital Statistics, Johns Hopkins Univ., 
Baltimore, Md. 

Regs, Asst. Prof. C. J., A.M. (Chicago). Univ. of Delaware, Newark, Del. 

Rees, Asso. Prof. E. L., C.E. (Kentucky), A.M. (Chicago). Univ. of Kentucky, Lexington, Ky. 
118 Park Ave. 

Ress, P. K., A.B. (Southwestern Univ.). Teacher, Jr. High School, Austin, Tex. 605 W. 9th St. 

Regs, W. A., A.B. (Southwestern Univ.). Teacher, High School, Austin, Tex. 605 W. 9th St. 

Reese, Minna E., B.S. (Northwestern). Teacher, High School, Hubbard, Ia. 

Reeve, W. D., Ph.D. (Minnesota). Teachers Coll., Columbia Univ., New York, N. Y. 

Rerp, Cuarr, A.M. (Michigan). Instr., Univ. of Michigan, Ann Arbor, Mich. 1511 Montclair. 

Prof. L. W., Ph.D. (Gottingen). Haverford Coll., Haverford, Pa. 

Rei1xy, Asso. Prof. J. F., Ph.D. (Iowa). Univ. of Iowa, Iowa City, Ia. Room 212, Physics Bldg. 

Remick, Prof. B. L., Ph.M. (Cornell Coll.). State Agric. Coll., Manhattan, Kans. 613 Houston St. 

Renner, THERESA M., M.S. (Illinois). Instr., Blackburn Univ., Carlinville, IIl. 

REUTERDAHL, Pres. ARvip. Ramsey Inst. of Tech., St. Paul, Minn. 222 Otis Ave. 

Reynoxps, Asst. Prof. C. N., Ph.D. (Harvard). West Virginia Univ., Morgantown, W. Va. 
317 Brockway Ave. 

Reyno.ps, Asso. Prof. J. B., Ph.D. (Moravian). Math. and Astr., Lehigh Univ., Bethlehem, Pa. 

21 W. Broad St. 

Reynops, Lena E., A.M. (California). Head of Dept., Jr. Coll., Fullerton, Calif. 

Ricr, Prof. Harris, A.M. (Harvard). Worcester Poly. Inst., Worcester, Mass. 

Rice, Asso. Prof. J. N., Ph.D. (Catholic Univ.).. Catholic Univ., Washington, D. C. 3326 
13th St., N.E. 

Rice, L. H., A.B. (Syracuse). Instr., Mass. Inst. of Tech., Cambridge, Mass. 7 

RicHarDson, Prof. A. V., M.A. (Cambridge, England). Bishops Coll., Lennoxville, Quebec, 
Canada. 

RicHarpson, Prof. C. H., A.M. (Illinois). Georgetown Coll., Georgetown, Ky. 

Ricuarpson, M. R., A.M. (Trinity). 618 McMannen St., Durhan, N. C. 

Ricwarpson, Prof. R. G. D., Ph.D. (Yale). Brown Univ., Providence, R. I. 

Ricuert, Prof. D. H., A.B. (Oberlin). Bethel Coll., Newton, Kans. 

RickarD, Asst. Prof. Hortense, A.M. (Ohio State). Ohio State Univ., Columbus, Ohio. 333 W. 
10th Ave. 

Riper, Asso. Prof. P. R., Ph.D. (Yale). Washington Univ., St. Louis, Mo. 

Rierz, Prof. H. L., Ph.D. (Cornell). Univ. of Iowa, Iowa City, Ia. 

Rieas, Prof. N. C., M.S. (Harvard). Carnegie Inst. of Tech., Pittsburgh, Pa. 

Riey, J. L., A.M. (Georgetown). Grad. Sch., Univ. of Chicago, Chicago, Ill. 5641 Drexel Ave. 

Ristey, Prof. W. J., Sr., A.M. (Illinois; Harvard). Colorado School of Mines, Golden, Colo. 
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Rirt, Asst. Prof. J. F., Ph.D. (Columbia). Columbia Univ., New York, N. Y. 

Ritrennovuse, W. HH. 4133 N. Ninth St., Philadelphia, Pa. 

Roacu, Orvis A. 401 Cedar St., San Antonio, Tex. 

Ross, J. M., A.M. (Michigan). Head of Dept., High School, Everett, Wash. 

Rossins, Auice V., Ph.M. (Chicago). Teacher, State Teachers Coll., Mankato, Minn. 418.8. 
4th St. 

Rossins, Asst. Prof. C. K., A.M. (Harvard). Purdue Univ., W. LaFayette, Ind. 418 Vine. 

Robert, Asso. Prof. H. M. ,Jr., A.M. (Yale). U.S. Nav. Acad., Annapolis, Md. 53 Southgate Ave. 

Roserts, Prof. Maria M., B.L. (Iowa State). Dean, Jr. Coll., and Prof., Iowa State Coll., Ames, 
Ia. 219 Ash Ave. 

Rosertson, W. E., A.B. (Oklahoma). Student, Oxford Univ., Oxford, England. 

ROBERTSON, Perciva, Ph.B. (Yale). Instr., The Principia, St. Louis, Mo. 

Rosrnson, A. C., A.B. (Pacific). Gilman School, Baltimore, Md. 

RoBInson, FanniE H., A.B. (Smith). 96 N. Walnut St., East Orange, N. J. 

Rosinson, Asso. Prof. G. E., B.A. (Dalhousie). Univ. of British Columbia, Vancouver, B. C. 
852 Thurlow St. 

Rosinson, H. A. 605 Walker St., Augusta, Ga. 

Rosrnson, Asst. Prof. L. V., A.M. (Texas). Oklahoma City Univ., Oklahoma City, Okla. 1538 
W. 24th St. 

Rosson, Prof. G. M., Ph.D. (Cornell). Trinity Coll., Durham, N. C. 

Ropaers, Dean T. G., A.M. (Wisconsin). New Mexico Normal Univ., E. Las Vegas, N. Mex. 

Rog, Prof. E. D., Jr., Ph.D. (Erlangen). John Raymond French Prof. of Math., and Dir. of the 
Observatory, Syracuse Univ., Syracuse, N. Y. 123 W. Ostrander Ave. 

Rosser, H. M., M.S. (Geo. Washington Univ.). Engineer, Physicist, U. S. Bur. of Standards, 
Washington, D. C. 

Roever, Prof. W. H., Ph.D. (Harvard). Pure Math., Washington Univ., St. Louis, Mo. 

Rocers, B. A., M.S. (Chicago). Grad. Student, Iowa State Coll., Ames, Iowa. 2864 West St. 

RoursBauGH, Fiorence C., A.B. (Oklahoma). Teacher, High School, Norman, Okla. 455 
College Ave. 

Roman, Asso. Prof. Irwin, Ph.D. (Chicago). Vanderbilt Univ., Nashville, Tenn. 309 32d 
Ave. S. 

Romie, L. V., A.M., M.S. (Michigan). Williamson, W. Va. Genl. Delivery. 

Roop, Marron B., M.S. (Michigan). Ann Arbor, Mich. 

Roor, Prof. R. E., Ph.D. (Chicago). U.S. Naval Acad., Annapolis, Md. 7 Franklin St. 

Rosanorr, Linu1an, Ph.D. (Clark). Teacher, Commercial High School, Brooklyn, N. Y. 328 
Clinton Ave. 

RosesruGH, Prof. T. R., M.A. (Toronto). Elec. Eng., Univ. of Toronto, Toronto, Can. 92 
Walmer Rd. 

RosenBacu, Asst. Prof. J. B., M.S. (Illinois). Carnegie Inst. of Tech., Pittsburgh, Pa. 45836 
Alderson St., Suite No. 6. 

RosENBAUM, JOSEPH, Ph.D. (Cornell). The Milford School, Milford, Conn. 

RosENGARTEN, Prof. GrorGe, Ph.D. (Penna.). W. Phila. Boys High School, Philadelphia, Pa. 
414 Edgewood Rd., Upper Darby P. O. 

Ross, G. A., A.M. (George Washington). Teacher, Central High School, Washington, D. C. 

Roru, W. E., A.M. (Wisconsin). Teacher, High School, West Allis, Wis. 671 71st Ave. 

Rorurock, Prof. D. A., Ph.D. (Leipzig). Dean, Indiana Univ., Bloomington, Ind. 1000 At- 
water Ave. 

Rovss, Asst. Prof. L. J., Ph.D. (Michigan). Univ. of Michigan, Ann Arbor, Mich. 1137 Michi- 
gan Ave. 

Rowe, Prof. J. E., Ph.D. (Johns Hopkins). Head of Dept., and Dir. of Extension, Coll. of 
William and Mary, Williamsburg, Va. 

RuMBLE, Prof. D.; A.M. (Harvard). Emory Univ., Emory University, Ga. 

Rumney, Eruet A., M.S. (Chicago). Instr., State, Teachers Coll. of Emporia, Emporia, Kans. 
1006 Market St. 

Runnino, Prof. T. R., Ph.D. (Wisconsin). Univ. of Michigan, Ann Arbor, Mich. 1019 Michi- 
gan Ave. 

Rupp, C. A., A.M. (Harvard). Instr., Math. and Astr., Hamline Univ., St. Paul, Minn. 

Rusk, Prof. W. J., M.A. (Toronto). Math. and Astr., Grinnell Coll., Grinnell, Ia. 1415 Park St. 

Russexu, Adj. Prof. Beutan, A.M. (Chicago). Randolph-Macon Woman’s Coll., Lynchburg, 
Va. No. 310, R. M. W. Coll. 
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Russe, Prof. H. E. Univ. of Denver, Denver, Colo. 

Russe.1, Asso. Prof. W. P., A.M. (Cumberland). Pomona Coll., Claremont, Calif. 

Ruttzper, Asst. Prof. Grorcr, Ph.D. (Illinois). Mass. Inst. of Tech. 29 Bellevue Rd., Bel- 
mont, Mass. 

Ryan, Prof. W. J., A.M., M.S. (St. Louis Univ.). St. Louis Univ., St. Louis, Mo. 


Sarrorp, Prof. F. H., Ph.D. (Harvard). Univ. of Pennsylvania, Philadelphia, Pa. College Hall. 

Saag, Asso. Prof. J. R., M.S. (Rose Poly.). Registrar, State Coll., Ames, Ia. 2227 Knapp St. 

Sacen, G. O., A.B. (California). Kern Co. Union High School, Bakersfield, Calif. 

Sanpers, Prof. Bernice, A.B. (Wilberforce). Wilberforce Univ., Wilberforce, Ohio. Boz 8. 

Sanpers, Prof. 8. T. La. State Univ., Baton Rouge, La. 714 Mills Ave. 

Saunp, D. S., A.M. (California). Boz 225, Berkeley, Calif. 

SavrEL, Prof. Paun, Sc.D. (Bordeaux, France). Coll. of the City of New York, New York, N. Y. 

Sauté, Grorce, Ph.B. (Brown). Asst., Brown Univ., Providence, R. I. 

ScarporovueH, Asst. Prof. J. B., Ph.D. (Johns Hopkins). U.S. Naval Acad., Annapolis, Md. 
P.O. Box 332. 

ScarBoroveH, Prof. J. H., Ph.D. (Vanderbilt). State Teachers Coll., Warrensburg, Mo. 

Scuarr, Rev. C. G., A.B. (St. Cyril), B.S. (Chicago). Treas. and Instr. in Sc., St. Cyril High 
School, Chicago, Ill. 6413-Dante Ave. 

Scumatx, C. N., A.B. (C. C. N. Y.). Publ. School No. 69, Borough of Manhattan, New York, 
N. Y. 103 W. 118th St. 

ScHMIEDEL, Oscar, A.M. (Bethany, W. Va.). 2622 College Ave., Berkeley, Calif. 

Scuorretp, Mary E., A.M. (California). Buena Park, Calif. 

ScHoonMaKER, Prof. Hazex E., A.M. (Radcliffe). Western Coll. for Women, Oxford, Ohio. 
Box 122. 

Scnoonover, R. H., A.B. (Indiana). Instr., Detroit Jr. Coll. 606 Hawthorne Ave., Royal Oak, 
Mich. 

ScHoriinG, Asso. Prof. RatercH, A.M. (Chicago). School of Educ., Univ. of Michigan, Ann 
Arbor, Mich. School of Educ. 

ScHorrenFeE.s, Ipa M., A.M. (Chicago). 5525 Kimbark Ave., Chicago, Ill. 

Scurerper, E. W., A.M. (Chicago). Head of Dept., Proviso Twp. High School, Maywood, IIl. 
406 S. 2d St. 

Scuus, Pincus, formerly student in Turkey. Instr., Hebrew School, Newark, N. J. 179 E. 
Broadway, New York, N.Y. 

Eimer, M.S. (Lafayette). Instr., Bay Ridge High School, Brooklyn, N.Y. 87 71st St. 

Scuwerrzer, A. R., Ph.D. (Chicago). 452 Oakdale Ave., Chicago, Il. 

Scott, Prof. Cuartotre A., D.Sc. (London). Emeritus, Bryn Mawr Coll., Bryn Mawr, Pa. 
233 Roberts Rd. 

Scott, Prof. G. H., A.M. (Harvard). Math. and Physics, Illinois Coll., Jacksonville, Ill. 830 
Grove St. 

Sexe, Asst. Prof. R. Q., A.M. (Columbia). Southern Methodist Univ., Dallas, Tex. 

Searte, Mary, B.S. (Wellesley). Instr., Sweet Briar Coll., Sweet Briar, Va. 

Sep, Prof. T. J. J., Ph.D. (Berlin). Dir., Naval Observatory, Mare Island, Calif. 

Srrpuin, Prof. Joserx, A.M. (Columbia). Physics; Alfred Univ., Alfred, N. Y. 

SEIVERLING, I. F., A.M. (Columbia). Head of Dept., State Normal School, Millersville, Pa. 

SELLEw, Prof. G. T., Ph.D. (Yale). Knox Coll., Galesburg, Ill. 

SenseniG, Prof. Wayne, Ph.D. (Penna.). 309 Bangor Rd., Cynwyd, Mont. Co., Pa. 

SrvusBert, G. A., B.S. (Pittsburgh). 309 Weldon St., Latrobe, Pa. 

SEwWELL, Prof. 8. M., A.M. (Texas), M.S. (Chicago). Southwest Texas State Normal Coll., San 
Marcos, Texas. 500 N. Guadalupe St. 

SHannon, Prof. J. I., A.M. (St. Louis). Physics, St. Louis Univ., St. Louis, Mo. 

Suarp, Prof. J. M., A.B. (Mississippi). Woman’s Coll., Hattiesburg, Miss. Sta. B. 

SHavs, H. C., A.M. (Dartmouth). Instr., Cornell Univ., Ithaca, N. Y. 

Sueets, Asst. Prof. R. A., A.M. (Denison). Miami Univ., Oxford, Ohio. 111 N. Univ. Ave. 

SHELDON, Prof. E. W., Ph.D. (Yale). Univ. of Alberta, Edmonton South, Alb., Can. 

SHELLENBERGER, R. C., A.M. (Michigan). Head of Dept., City Schools and Jr. Coll., Bay City, 
Mich. 2026 Fifth St. 

SHEnToN, Asst. Prof. W. F., Ph.D. (Hopkins). U.S. Naval Acad., Annapolis, Md. 

SHerparp, N. E., M.A. (Toronto). Univ. of Toronto, Toronto, Ont. 
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SHEPPARD, Prin. R. 8., M.A. (Alberta). High School, Strathcona, Alb., Can. 

Suerer, C. R., A.M. (Nebraska). Instr., Univ. of Nebraska, Lincoln, Nebr. Bethany; Nebr. 

Suerk, Prof. W. H., A.M. (Chicago). Univ. of Buffalo, Buffalo, N. Y. 

SuErwoon, Prof. G. E. F., Ph.D. (Chicago). So. Branch, Univ. of California, Los Angeles, Calif. 

Susu, J., A.M. (Wisconsin). Instr., Penn. State Coll., State College, Pa. 

Surex, Prof. J. A. G., M.S. (Kansas). Math. and Applied Mech., Kansas State Teachers Coll., 
Pittsburg, Kans. 

Surrey, Asst. Prof. H. L., A.B. (Indiana). Univ. of Nevada, Reno, Nev. 

Suive zy, Prof. C. S., Ph.D. (Denver). Juniata Coll., Huntington, Pa. 1805 Moore St. 

Suivety, Prof. L. 8., Ph.D. (Chicago). Mount Morris Coll., Mt. Morris, Ill. 

SHouat, J. A., Magister of Pure Math. (Petrograd). Instr., Univ. of Michigan, Ann Arbor, Mich. 

Sxook, C. A., Ph.D. (Johns Hopkins). Instr., Yale Univ., New Haven, Conn. 191 Mansfield St. 

Sook, Prof. G. A., Ph.D. (Illinois). Math. and Physics, Wheaton Coll., Norton, Mass. Boz 4. 

SHopravas, J. R., A.B. (Culver-Stockton). Univ. Demonstration High School, Baton Rouge, La. 

Sort, C. A., M.S. (Delaware). Continental Fibre Co., Newark, Del. 

SHort, Jesste M., A.M. (Carleton). Instr., Reed Coll., Portland, Ore. 

Sort, Prof. W. T., A.B. (Okla. Baptist Coll.). Oklahoma Baptist Univ., Shawnee, Okla. 

SHowman, Asst. Prof. H. M., A.M. (Harvard). So. Branch, Univ. of Calif., Los Angeles, Calif. 

Suutt, Prof. C. E., A.M. (Bridgewater). Bridgewater Coll., Bridgewater, Va. 

Sauman, J. W., B.S. (Mass. Inst. of Tech.). Secy.-Treas., Power Eng. Co., Consulting Eng., 
Minneapolis, Minn. 621 Metropolitan Life Bldg. 

Saumway, Asso. Prof. R. R., A.B. (Minnesota). Univ. of Minnesota, Minneapolis, Minnesota. 

Sicetorr, Asst. Prof. L. P., Ph.D. (Columbia). Columbia Univ., New York, N. Y. 

SrzBerstEIN, Lupwik, Ph.D. (Berlin). Math. Physicist, Research Lab., Eastman Kodak Co., 
Rochester, N. Y. 

SrtverMAN, Asst. Prof. L. L., Ph.D. (Missouri). Dartmouth Coll., Hanover, N. H. 

Smmester, J. H., M.A. (Toronto). Instr., Carnegie Inst. of Tech., Pittsburgh, Pa. 5707 Wal- 
nut St. 

Smumons, Asst. Prof. H. A., B.S. (Chicago). Univ. of Pittsburgh. Grad. Student, Univ. of Chicago, 
Chicago, Ill., 1924-25. 65721 Kenwood. , 

Suwon, Asso. Prof. W. G., Ph.D. (Chicago). Adelbert Coll., Western Reserve Univ., Cleveland, 
Ohio. 

Sons, Asso. Prof. Lao G., Ph.D. (Columbia). Hunter Coll., New York, N. Y. 180 W. 88th St. 

Simpson, Prof. C. G., A.M. (Columbia). Math. and Mech., Coll. of Elec. Eng., Milwaukee, Wis. 

Srtmpson, Prof. T. M., Ph.D. (Wisconsin). Univ. of Florida, Gainesville, Fla. 

Smpson, Prof. T. MeN., Jr., Ph.D. (Chicago). Randolph Macon Coll., Ashland, Va. 

Sincuiarr, Asso. Prof. Mary Emity, Ph.D. (Chicago). Oberlin Coll., Oberlin, Ohio. 260 Oak St. 

Srncer, Prof. 8. A., A.M. (Capital). Capital Univ., Columbus, Ohio. 2322 E. Main St. 

Sisam, Prof. C. H., Ph.D. (Cornell). Colorado Coll., Colorado Springs, Colo. 311 E. San 
Rafael St. 

Sxarstept, Prof. Marcus, Ph.D. (California). Whittier Coll., Whittier, Calif. 

Sxiizs, Prof. W. V., A.M. (Harvard). Georgia School of Tech., Atlanta, Ga. 

Skinner, Prof. E. B., Ph.D. (Chicago). Univ. of Wisconsin, Madison, Wis. 

Sxrrrow, W. A., M.A. (Queen’s). Asst. Master, Parkdale Colleg. Inst., Toronto, Ont., Can. 

Siavent, Prof. H. E., Ph.D. (Chicago). Univ. of Chicago, Chicago, III. 

StawrTer, Harry, A.B. (W. Va. Wesleyan). Math. and Physics, Union High School, Bridge- 
port, W. Va. 

Steicut, Prof. E. R., A.M. (Albion). Albion Coll., Albion, Mich. 

Suicuter, Prof. C. 8., M.8., Sc.D. (Northwestern). Univ. of Wisconsin, Madison, Wis. 636 
Frances St. 

Stosin, Prof. H. L., Ph.D. (Clark). Univ. of New Hampshire, Durham, N. H. 

Smart, Asst. Prof. L. L., Ph.D. (Columbia). Univ. of Oregon, Eugene, Ore. 

Smrru, Prof. A. W., Ph.D. (Chicago). Colgate Univ., Hamilton, N. Y. 

Smita, Prof. C. D., A.B. (Mississippi). Louisiana Coll., Pineville, La. On leave at Univ. of Iowa. 

Smits, Prof. Ciara E., Ph.D. (Yale). Wellesley Coll., Wellesley, Mass. 14 Waban St. 

Samirx, C. W., A.B. (Minnesota). State Normal School, Superior, Wis. 

Smiru, Prof. Davin Eucens, Ph.D., LL.D. (Syracuse). Teachers Coll., Columbia Univ., New 
York, N. Y. 525 W. 120th St. 

Smirg, Asso. Prof. D. M., Ph.D. (Chicago). Ga. School of Tech., Atlanta, Ga. 
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Smits, Prof. E. R., Ph.D. (Munich). Iowa State Coll., Ames, Ia. 

Smiru, Eimer R., A.M. (Vanderbilt). Florida State Coll., Tallahassee, Fla. 79 College Ave. 

Smrru, Asso. Prof. E. §., Ph.D. (Virginia). Univ. of Cincinnati, Cincinnati, Ohio. 

Sarr, F. L., A.B. (Drury Coll.). Instr., Physics, Univ. of Oklahoma, Norman, Okla. 

Smrrn, G. S., A.M. (Texas). Head of Dept., High School, Port Arthur, Texas. 2328 Procter. 

Smrru, Asst. Prof. G. W., M.S. (Colorado). Univ. of Kansas, Lawrence, Kans. 

Smirg, H. B., A.B. (Kenyon). Civil and Mech. Eng., Wilmington, N. C. 

Smitu, H. L., M.S. (Chicago). Instr., Univ. of Minnesota, Minneapolis, Minn. 

Smrru, H. W., B.S., C.E. (Georgia). Head of Dept., High School, Gainesville,Ga. P.O. Box 463. 

Smrrx, Prof. I. W., A.M. (Illinois). N. Dak. Agric. Coll., Fargo, N. D. 

Smiru, Asst. Prof. J. P., A.M. (Woodstock). Woodstock Coll., Woodstock, Md. 

Smrra, Prof. L. W., Ph.D. (Washington and Lee). Washington and Lee Univ., Lexington, Va. 

Smita, Prof. M. G., Ph.D. (Illinois). Greenville Coll., Greenville, Ill. 

SmirH, MarGarETHE M., A.M. (Radcliffe). 3 Wyoming St., Grove Hall, Boston, Mass. 

Smiru, Prof. P. F., Ph.D. (Yale). Yale Univ., Sheffield Sc. Sch., New Haven, Conn. 330 Wil- 
low St. 

Sir, P. K., A.M. (South Carolina). Dovesville, S. C. 

Smiru, Asst. Prof. R. F., M.S. (New York Univ.). Coll. of the City of New York, New York, N. Y. 

Surru, R.R., A.B. (Yale). Megr., College Dept., Macmillan Co., New York, N.Y. 64-66 Fifth Ave. 

Sir, Prof. Saran E., B.S. (Mount Holyoke). Mount Holyoke Coll., South Hadley, Mass. 

Smrra, Prof. T. F., A.M. (Manhattan Coll.). Little Rock Coll., Little Rock, Ark. 

Smrru, Prof. W. M., Ph.D. (Columbia). Lafayette Coll., Easton, Pa. 

SnepeEcor, Asso. Prof. G. W., A.M. (Michigan). State Coll., Ames, Ia. 

Snyper, Asst. Prof. A. D., A.M. (Wisconsin). Union Coll., Schenectady, N. Y. 862 Union St. 

Snyper, Prof. Virer, Ph.D. (Gottingen). Cornell Univ., Ithaca, N. Y. 214 Univ. Ave. 

Somers, Capt. R. H., Graduate, U. 8. Military Acad. U.S. Army, Riverdale, Md. 

Soustey, Prof. C. P., Ph.D. (Johns Hopkins). Rose Poly. Inst., Terre Haute, Ind. 426 S. 
19th St. 

Sparks, Asso. Prof. F. W., M.S. (Chicago). State Normal Coll., Natchitoches, La. 

Sprar, Prof. Josepu, A.B. (Harvard). Chairman of Dept., School of Eng., Northeastern Univ., 
Boston, Mass. 

Speexer, Asso. Prof. G. G., A.M. (Indiana). Michigan Agric. Coll., East Lansing, Mich. 

SpencELEY, Asst. Prof. G. W., A.M. (Harvard). Miami Univ., Oxford, Ohio. 100 E. Walnut St. 

Spencer, Prof. Mary C., M.S. (Cornell). Sophie Newcomb Memorial Coll., New Orleans, La. 

Sperry, May, A.M. (Brown). Instr., Syracuse Univ., Syracuse, N. Y. 

Sperry, Asst. Prof. Pautine, Ph.D. (Chicago). Univ. of California, Berkeley, Calif. 

Spies, Prof. ANTotneTTE, A.M. (Louvain). Coll. of the Sacred Heart, Manhattanville, New 
York, N. Y. 

Spinks, M. J. Chief Eng., Champion Bridge Co., Wilmington, Ohio. Box 594. 

Spooner; Prof. C. C., A.M. (Amherst). State Normal School, Marquette, Mich. 2/0 E. 
Prospect St. 

Srarrorp, W. A., A.M. (Stratford). Head of Dept., Oakland High School, Oakland, Calif. 
31 Park Way, Piedmont, Calif. 

Sracer, H. W., Ph.D. (California). Instr., Univ. of Washington, Seattle, Wash. 

Sragz, Saran S., Ph.B. (Oberlin). Wendell Phillips High School, Chicago, Ill. 

Sranwick, C. A., B.S. in E.E. (Washington). Penna. Water and Power Co., Baltimore, Md. 
2206 Elsinor Ave. 

Srark, Marion E. Grad. Student, Univ. of Chicago, Chicago, Ill. 41 Beecher Hall. 

Srzep, Asst. Prof. D. V., Ph.D. (California). Univ. of Southern California, Los Angeles, Calif. 

Streep, Prof. J. B., B.S. in Educ. (Missouri). Educ., Miami State Sch. of Mines, Miami, Okla. 

Stemuey, L. L., Ph.D. (Illinois). Univ. of Illinois, Urbana, III. 

Sreimn, Dr. 8. G. P.O. Box 146, Muscatine, Ia. 

Srerrnacte, W. M., A.B. (Indiana). 111 Michigan Ave., Sturgis, Mich. 

SrepHens, Evcene. Instr., Washington Univ., St. Louis, Mo. 

Srepuens, Prof. R. P., Ph.D. (Johns Hopkins). Univ. of Georgia, Athens, Ga. 

Sretson, J. M., Ph.D. (Princeton). Instr., Univ. of Illinois, Champaign, Ill. 

Srevens, A. H., A.B. (Georgia). Carlton, Ga. 

Srevens, Prof. W. A., B.S. (Colgate). Virginia Union Univ. On leave 1924-25, Grad. Student 
Columbia Univ. 106 Overlook Terr., Leonia, N. J. 
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Srewart, Maset M., A.B. (Greenville), B.S. (Central States Teachers Coll.). 24 W. Campell, 
Edmond, Okla. 


Sroxss, W. B., M.S., M.E. (Ala. Poly. Inst.). Head of Dept., Southwestern La. Inst., Lafayette, 
La. 


Srong, Prof. Ormonp, A.M. (Old Univ. of Chicago). Formerly Prof. of Astr., Univ. of Vir- 
ginia, Charlottesville, Va. Clifton Station, Fairfax Co., Va. 

Strong, Asso. Prof. R. B., A.M. (Harvard). Purdue Univ., LaFayette, Ind. 307 Russell St., W. 
LaFayette, Ind. 

Srourrer, Prof. E. B., Ph.D. (Illinois). Univ. of Kansas, Lawrence, Kans. 

Srout, C. E., B.S. (Heidelberg). Grad. Student, Univ. of Wisconsin, Madison, Wis. 482 W. 
Main. 

STowELL, Prof. C. J., Ph.D. (Illinois). McKendree Coll., Lebanon, Ill. 

Srratton, Prof. W. T., A.M. (Indiana). Kansas State Agric. Coll., Manhattan, Kans. 

Srrom, C. W., A.B. (Luther Coll.). Rhodes Scholar, Queen’s Coll., Oxford, Eng. 

Srromauist, Prof. C. E., Ph.D. (Yale). 808 Waverly St., Palo Alto, Calif. 

Srrona, Prof. Cora, A.B. (Cornell). North Carolina Coll. for Women, Greensboro, N. C. 

Susiette, G. W., A.B. (N. Missouri State Normal Coll.). Consulting and Construction Eng., 
Minneapolis, Minn. 

Sursman, W. P., LL.B. (Lake Forest). Treas., Household Furniture Co., Providence, R. I. 

Surra, Prof. Mary C., A.M. (Brown). Elmira Coll., Elmira, N. Y. 

Suypam, Prof. V. A., Ph.D. (Princeton). Physics, Beloit Coll., Beloit, Wis. 

Swanson, Epirn M., A.B. (Minnesota). Instr., Univ. High School, Univ. of South Dakota, 
Vermilion, 8. D. 

SwakTZEL, Prof. K. D., M.S. (Ohio State). Univ. of Pittsburgh, Pittsburgh, Pa. 4360 Center Ave. 

Sweazey, Dean G. B., A.M. (Wabash). Westminster Coll., Fulton, Mo. 

Sweet, H. L. Instr., Phillips Exeter Acad., Exeter, N. H. 

Swirt, Prof. Exr1san, Ph.D. (Géttingen). Univ. of Vermont, Burlington, Vt. 415 S. Willard St. 


Taser, G.H. P.O. Box 1214, Pittsburgh, Pa. 

TALIAFERRO, Carrie B., B.S. (Columbia). Asso., State Normal School, Farmville, Va. 

Tanner, Prof. J. H., Ph.D. (New Hampshire). Cornell Univ., Ithaca, N. Y. 

Tanzo.a, J. J.. A.M. (Columbia). Instr., Cooper Union. 127 Parkside Ave., Brooklyn, N. Y. 

Tappan, Asso. Prof. ANNA H., Ph.D. (Cornell). Iowa State Coll., Ames, Iowa. Cranford Apt. 

Taytor, Prof. E. H., Ph.D. (Harvard). Eastern Illinois State Teachers Coll., Charleston, Ill. 
885 7th St. 

Taytor, Prof. Evcene, A.M. (DePauw). Univ. of Idaho, Moscow, Ida. 

Taytor, Prof. F. J., A.B. (St. Thomas). Coll. of St. Thomas, St. Paul, Minn. 

Taytor, Asst. Prof. J. S., Ph.D. (California). Univ. of Pittsburgh, Pittsburgh, Pa. 

Taytor, Prof. Mary 8. N. Y. Training Sch. for Teachers, Leonia, N. J. 

Taytor, Mitprep E., A.M. (Illinois). Instr., Knox Coll., Galesburg, 

Taytor, Prof. W. E., Ph.D. (Syracuse). Syracuse Univ., Syracuse, N. Y. 

Temp_e, Marcaret F., A.B. (Hamline). Stud., Univ. of Southern California, Los Angeles, Calif. 

Temp.in, R. J. W., A.M. (Bucknell). Supt. School, W. Pittston, Pa. 

THEOBALD, Prof. Joun, A.B. (Columbia), 8.T.B. (Catholic Univ.). Columbia Coll., Dubuque, Ia. 

Tuomas, Asso. Prof. C. F., A.B. (Amherst). Case Sch. of Appl. Se., Cleveland, Ohio. 

Tuomas, Prof. E. H., A.B. (Indiana). Physics, Southeast Mo. St. Teachers Coll., Cape Girar- 
deau, Mo. 

Tuomas, Prof. Evan. Coll. of Eng., Univ. of Vermont, Burlington, Vt. 

Tuomas, Asst. Prof. R. W., M.S. (Washington and Jefferson). Washington and Jefferson Coll., 
Washington, Pa. 

Txomg, W. J., C.E. (Mich. Agric.). Brown-Hutchinson Iron Wks., Detroit, Mich. 223 Avalon Ave. 

Tuompson, E. I.. Grad. Stud., Univ. of Chicago, Chicago, Ill. 6082 Ingleside Ave. 

TxHompson, HEten, A.M. (Columbia). 106 Morningside Dr., New York, N. Y. 

Txompson, Prof. H. D., Ph.D. (Géttingen). Princeton Univ., Princeton, N. J. 11 Morven St. 

THompson, Rutu, B.S. (New Jersey Coll. for Women). Instr., N. J. Coll. for Women, New 
Brunswick, N. J. 

Tuompson, W. N., B.S. (Drury). Drury Coll., Springfield, Mo. 

Tuomsen, H.I., Ph.D. 1928 Mt. Royal Terrace, Baltimore, Md. 

Tuorne, Asst. Prof. P. L., M.S. (New York Univ.). New York Univ., New York, N. Y. 

Txornton, W. M., LL.D. (Hampden-Sidney). Univ. of Virginia, Univ., Va. 
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Tuorp, Enza, A.B. (Minnesota). Instr., Univ. of Minnesota, Minneapolis, Minn. 656 Jefferson 
St., N.E 

Trenzo, TeLesroro, A.B. (Philippines), B.S. (Chicago). Instr., Univ. of the Philippines, Manila, 
P.I. 1276 Sande, Tondo. 

Titty, Artur, M.E. (New York Univ.). Instr., Washington Square Coll., New York Univ., 
New York, N. Y. 

Tinner, Prof. J. C., M.S. (Chicago). Wilberforce Univ., Wilberforce, Ohio. 

TirswortH, Prof. A. A., M.S., C.E., D.Sc. (Rutgers). Rutgers Coll., New Brunswick, N. J. 

TirswortsH, Prof. W. A., M.S. (Wisconsin). Alfred Univ., Alfred, N. Y. 

Tirt, Prof. H. G., A.M. (Michigan). Huron Coll., Huron, 8. D. 

Tirus, C. M., A.M. (Stanford). Instr., Univ. Farm School, Davis, Calif. 

DE To.epo, Prof. L.O. Univ. of Madrid, Madrid, Spain. Velasques 28-3°, Facultad de Ciencias. 

Torrey, Marian M., Ph.D. (Cornell). Instr., Univ. of Illinois, Urbana, Ill. Dept. of Math. 

Torrey, Asso. Prof. Ropert, Ph.B. (Miss.). Univ. of Mississippi, University, Miss. 

Tovucustone, Norma E., A.B. (La. State). Teacher, High School, Bolton, La. 1902 Polk St., 
Alexandria, La. 

Tovuton, Prof. F. C., Ph.D. (Columbia). Educ., Univ. of Southern Calif., Los Angeles, Calif. 

Townes, 8. B., A.B. (Oklahoma). 125 W. 2d St., Oklahoma City, Okla. (?) 

TownsEnD, Prof. E. J., Ph.D. (Géttingen). Head of Dept., Univ. of Illinois, Urbana, IIl. 

Tracey, Asst. Prof. J. I., Ph.D. (Johns Hopkins). Yale Univ., New Haven, Conn. 314 Norton St. 

TREFETHEN, Prof. H. E. Colby Coll., Waterville, Me. 4 West Court. 

TREMBLAY, Prof. AtrHiop. Higher Math., Laval Univ., Quebec, Can. 

Tripp, Prof. M. O., Ph.D. (Columbia). Wittenberg Coll., Springfield, Ohio. 

Trott, Prof. T. E. Mt. Union Coll., Alliance, Ohio. 450 EF. College St. 

Tryon, G. M. V._ Fenton, Mich. 

Trytren, M. H., M.S. (Iowa). Instr., Physics, Univ. of Pittsburgh, Pittsburgh, Pa. 

Tucker, Prin. B. A., A.B. (Mississippi). High School, Elton, La. 

Tucker, Asso. Prof. E. R., B.S. (Military Coll. of 8. C.). Texas Christian Univ., Fort Worth, 
Tex. 

Turner, Prof. A. B., Ph.D. (Penna.). Coll. of the City of New York, New York, N.Y. 245 N. 
Mountain Ave., Montclair, N. J. 

Turner, Asst. Prof. Brrp M., Ph.D. (Bryn Mawr). Univ. of W. Va., Morgantown, W. Va. 

Turner, Asst. Prof. J. S., Ph.D. (Chicago). Iowa State Coll., Ames, Ia. 

Twiss, J. F., M.A. (McMaster). Instr., Royal Milit. Coll., Kingston, Ont.,Can. 1021 Union St. 

Tyrer, Prof. H. W., Ph.D. (Erlangen). Mass. Inst. of Tech., Cambridge, Mass. 

Tyumr, Asst. Prof. Joun. U.S. Naval Academy, Annapolis, Md. 


Unter, Asso. Prof. H. 8., Ph.D. (Johns Hopkins). Physics, Yale Univ., New Haven, Conn. 
UNDERHILL, Asso. Prof. A. L., Ph.D. (Chicago). Univ. of Minnesota, Minneapolis, Minn. 
Unvrrwoop, P. H. Ball High School, Galveston, Texas. 2527 Ave. J. 

UnpErwoop, Asso. Prof. R. §., A.M. (Minnesota). Alabama Poly. Inst., Auburn, Ala. 
UnseEp, G. P., A.M. (Colorado). Instr., West High School, Salt Lake City, Utah. 

Upron, Asso. Prof. C. B., A.M. (Columbia). Teachers Coll., Columbia Univ., New York, N. Y. 


VALLANDINGHAM, J. T., A.B. (Georgetown). Instr., Cumberland Coll., Williamsburg, Ky. 

Van BenscHoren, Prof. ANNA L., Ph.D. (Cornell). Retired, Wells Coll. 230 N. Friends Ave., - 
Whittier, Calif. 

Van Buskirk, Prof. H. C., Ph.B. (Cornell). Calif. Inst. of Tech., Pasadena, Calif. 3400 E. 
Colorado St. 

Vanpiver, H. 8. Instr., Cornell Univ. On leave 1924-26, Acting Asst. Prof., Univ. of Texas, 
Austin, Texas. 2612 Guadalupe St. 

Van Hex, Louis, Jesuit Father. Teacher of Math., Liége, Belgium. 66 Quai de Longdoz, 66. 

Van Horne, R. N., Ph.B. (Morningside). Morningside Coll., Sioux City, Ia. 

Van Orpen, E. M., B.S. (Utah). North Cache High School, Richmond, Utah. Lewiston, Utah. 

Van OrstTRAND, C. E., M.S. (Michigan). Physical Geologist, U. S. Geol. Surv., Washington, D. C. 

Van Veuzer, C. A., Ph.D. (Hillsdale). Carthage Coll., Carthage, Ill. 

Van Vieckx, Prof. E. B., Ph.D. (Géttingen). Univ. of Wisconsin, Madison, Wis. 

Vass, J. I., A.B. (Cornell). Instr., Northwestern Univ., Evanston, Ill. 1411 Chicago Ave. 

VEBLEN, Prof. OswaLp, Ph.D. (Chicago). Princeton Univ., Princeton, N. J. 
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VeppER, Prof. J. N., A.M. Union Coll., Schenectady, N. Y. 
Vivian, Prof. Roxana, Ph.D. (Chicago). Wellesley Coll., Wellesley, Mass. 


Waaar, G. L., A.M. (Columbia). Coburg, Ont. 

Waaener, W. J., A.M. (Illinois). Instr., Allegheny Coll., Meadville, Pa. 

Waautn, Prof. G. E., Ph.D. (Yale). Univ. of Missouri, Columbia, Mo. 

Warts, Prof. B. L., A.M. (Clark). Physics and Dean of Coll. of Liberal Arts, Wilberforce Univ., 
Wilberforce, Ohio. 

Watpo, Prof. C. A., Ph.D. (Syracuse). Emeritus, Washington Univ. 435 W. 119th St., New 
York, N. Y. 

Wa txker, Vice-Pres. B. M., Ph.D. (Chicago). Miss. A. & M. Coll., A. & M. College, Miss. 

Wa ker, Asst. Prof. Evetyn, A.M. (Columbia). Hunter Coll., New ‘York, N. Y. 

Wa ker, Herren M., A.M. (Columbia). Univ. of Kansas, Lawrence, Kans. 

Wa ker, L. C., A.M. (Stanford). Ceresco, Nebr. 

Watuace, W. W., A.M. (Stanford). Jr. Coll., Sacramento, Calif. 

Watsu, Asst. Prof. J. L., Ph.D. (Harvard). Harvard Univ., Cambridge, Mass. 

Watrter, Artuur, A.M. (Stanford). City Supt. of Schools, Salinas, Calif. 

Watton, A. R. Head of Dept., High School, Waycross, Ga. Box 401. 

Watron, B. F. Prin. High School, South Hill, Va. 

Watton, Asst. Prof. T. O., A.B. (Kalamazoo). Kalamazoo Coll., Kalamazoo, Mich. 804 
Minor Ave. 

Waurz, A. K., M.S. (Gettysburg). Instr., Cornell Univ., Ithaca, N. Y. . 130 Linden Ave. 

Wappte, A. R., A.M. (California). Instr., Colorado Coll., Colorado Springs, Colo. 14504 N. 
Roger St. 

Warp, L. E., A.M. (Harvard). 381 Mass. Ave., Lexington, Mass. 
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New Haven. Barney, E. W. Brown, H. T. 
Burgess, Kovarik, Longley, Mikesh, Miles, 
E. S. Palmer, C. A. Shook, P. F. Smith, 
Tracey, Uhler, Whittemore, W. A. Wilson. 

New Lonpon. Carlen, Leib. 

Sates Ferry. Dimick. 

Stramrorp. T. H. Brown. 


DELAWARE (3) 


Newark. Harter, C. J. Rees, C. A. Short. 


District of (40) 

BROOKLAND. Landry. 

Curvy Heal. 

Wasuineton. O.S. Adams, Archer, Arnaud, 
K. 8. Arnold, Ashmun, Avers, L. A. Bauer, 
Beall, Bigelow, Bixby, Borden, Breit, Crom- 
well, Darling, H. English, Erwin, Federico, 
Ficken, J. F. Fox, Garner, W. M. Hamilton, 
J. P. Hill, Hodgkins, Ingels, Keulegan, W. D. 
Lambert, Mangold, McKnight, Mourhess, 
Ramler, J. N. Rice, Roeser, Ross, Van 
Orstrand, C. B. Watts, E. W. Wilson, Wood- 
ard, Woolard. 


Fioripa. (7) 
Apopka. Larson. 
GAINESVILLE. Chandler, Hale, Higgins, T. 
M. Simpson. 
TALLAHASSEE. 
WINTER Park. 


Elmer R. Smith. 
Weinberg. 


Groraia. (24) 
AruENs. Barrow, R. P. Stephens. 
Arianta.@ P. L. Armstrong, Fulmer, Morton, 
Skiles, D. M. Smith. 
Avucusta. H. A. Robinson. 


Caruton. A. H. Stevens. 
F. Field, Gaylord, W. W. Rankin. 


DECATUR. 


Emory University. Messick, Peed, Rumble. 
Forsytu. Baten. 


GAINESVILLE. Allison, H. W. Smith. 


La Granoe. E. A. Bailey. 
Macon. Hinton, Holder. 
Rome. Hightower. 
Surrency. Brindle. 
Waycross. A. R. Walton. 

Hawai. (1) 
Donaghho. 

IpaHo. (3) 
CaLpweELL. J. M. Rankin, I, White. 
Moscow. E. Taylor. 

(128) 

Bettwoop. M. Hildebrandt. 
Buioomineton. M. Hunt, Pettit. 
Buurrs. C. C. Carter. 
CARLINVILLE. McMichael, Renner. 
CarTHAGE. Van Velzer. 


Cuampaicn. B. M. Armstrong, Stetson. 
CHARLESTON. Modesitt, E. H. Taylor. 
Cuicago. Barnard, W. S. Beckwith, Bliss, 
P. Butler, E. L. Carr, Cobb, Dickson, 
Z. Ferguson, Georges, Granville, Jarrett, J. 
H. Jones, Kinney, Krathwohl, Kurzin, Lane, 
Laves, Logsdon, A. C. Lunn, MacMillan, 
Miser, E. H. Moore, F. R. Moulton, Muehl- 
man, G. W. Myers, Nicolet, Nyberg, C. I. 
Palmer, Pettersen, Phalen, Plapp, Riley, 
Scharf, Schottenfels, Schweitzer, Simmons, 
Slaught, Stahl, Stark, E. L. Thompson, 
Werkman, Wilczynski, J. W. A. Young. 
Decatur. Kiefer. 


De Kars. Parson. 
Eureka. Newson. 
Evanston. D, F. Campbell, Connelly, Cur- 


tis, Curtiss, Garabedian, Holgate, R. L. 
Jackson, E. J. Moulton, Newell, Vass, E. M. 
Weaver, F. E. Wood. 

Freeport. Eichelberger, Mensenkamp. 


GatresspurG. Calkins, Heren, Sellew, M. E. 
Taylor. 

GREENVILLE. M. G. Smith. 

JACKSONVILLE. M. Anderson, H. W. English, 
G. H. Scott. 


JoHNSTON City. Giesecke. 

Kenitworts. Furrey, C. H. Jones. 

Lake Forest. M. M. Johnson, F. Wood. 
La Saute. Carus. 

LEBANON. Stowell. 

Lincotn. Denny. 

Liste. Fleisig. 

Macoms. Ginnings. 

Maywoop. Schreiber. 
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Monmovuts. Winbigler. 

Mount Morris. _L. 8. Shively. 
NAPERVILLE. Coultrap. 

Oak Park. Escott. 

Orueans. J. T. Holmes. 

Peoria. Comstock, Gault. 

River Forest. Dobbin. 

Rockxrorp. McGavock, B. I. Miller. 


Rock Isuanp. Cederberg. 
TAYLORVILLE. Dappert. 
Urspana. Bagby, H. W. Bailey, Bender, 


Blumberg, C. C. Camp, R. D. Carmichael, 
Coble, Crathorne, Emch, Graesser, M. G. 
Haseman, Hoover, F. E. Johnston, Kempner, 
Libman, Lytle, R. M. Mathews, G. A. Miller, 
Morril, Mouzon, Steimley, M. M. Torrey, 
Townsend, Wylie, A. L. Young. 

Wueaton. Garlough. 


Inpiana. (44) 


Bioomineton. H. T. Davis, Davisson, Han- 
na, Hennel, Rothrock, K. P. Williams, H. E. 
Wolfe. 

City. Knisely. 

CRAWFORDSVILLE. Carscallen, Cragwall. 

L. R. Cole. 

EartHam. F. Long. 

GosHEN. Lehman. 

GREENCASTLE. Arnold, Greenleaf. 

Hanover. G. E. Moore. 

Hartrorp City. Clevenger. 

Inpianapouis. Aley, Banes, E. N. Johnson, 
Lutz. 

LaFayette. Marshall, Mason. 

MAncuHEsTerR. Dotterer. 

Notre Dame. Caparo, Hull, McCue, Mau- 
rus. 

Ricumonp. E. D. Grant, H. N. Wright. 

Terre Haute. Kennedy, Sousley. 

West LaFayette. J. C. Bennett, E. M. 
Berry, Doan, Edington, Graves, Hadley, 
Hazard, Hodge, Knox, Robbins, R. B. Stone, 
Zehring. 


Iowa. (56) 

Ames. Agnew, Brandner, Colpitts, Daniells, 
Ernsberger, Fleming, Gouwens, J. V. Mec- 
Kelvey, M. M. McKelvey, Pattengill, Rob- 
erts, Rogers, Sage, E. R. Smith, Snedecor, 
Tappan, J. S. Turner. 

Condit, Daugherty, Wester. 

Cepar Rapips. L. M. Coffin, Yothers. 


Davenport. Yancey. 

Des Mornes. Blom, Corey, Moon, Neff, 
Wifvat. 

Dusuque. Theobald, Zimmerman. 

Fayetre. Deming. 

GRINNELL. McClenon, Rusk. 

Hopkinton. Earhart. 


HvuBBarp. Reese. 

InpianoLa. C. W. Emmons. 

Iowa Crry. Baker, Chittenden, Gwinn, H. 
K. Hughes, Reilly, Rietz, R. Woods. 

Lamont. Mortimore. 

Le Mars. Kime. 

Mason City. George. 

Mr. Pueasant, King. 

Mount McGaw, Moots. 

Muscatine. Stein. 

Osxatoosa. S. M. Hadley. 

Sac City. Dickey. 

Sroux Ciry. Graber, Van Horne. 

University Park. Overstreet. 

WELLMAN. Kreth. 


Kansas. 


Baupwin City. Garrett. 

Emporia. Rumney. 

Hays. Colyer. 

T. B. Henry. 

Iota. R. H. Carpenter, F. L. Marshall. 

Kansas City. Dougherty, Helwig. 

LAWRENCE. Ashton, Babcock, Black, H. E. 
Jordan, Lefschetz, Marm, U. G. Mitchell, 
Reagan, G. W. Smith, Stouffer, H. M. Walk- 
er, J. J. Wheeler. 

Manuatran. W. H. Andrews, Hyde, Janes, 
C. F. Lewis, Lyons, Mossman, Remick, 
Stratton, A. E. White. 

Newton. Richert. 

Orrawa. J. L. Bennett, Loewen. 

Parsons. Farner. 

PirtspurcH. W. H. Hill, Hunter, Shirk. 

Sr. Mary’s. Case. 

Sreruine. T. Bell. 

Topeka. Harshbarger, McLatchey. 

Lynch. 

Wicuita. Hoare, W. O. Mendenhall. 

WinFIELD. H.S. Myers. 


(44) 


Kentucky. (15) 

Berea. Guilliams, Peck. 

DanvItLe. Crooks, Fehn. 

GrorGEeTowNn. B. Hall, C. H. Richardson. 

Lexineton. Andrew, Boyd, J. M. Davis, 
Downing, Le Stourgeon, E. L. Rees. 

PaINTSVILLE. Backer. 

Sranrorp. E. V. Watts. 

Vallandingham. 


LOUISIANA. 


Touchstone. 
Rovese. J. P. Cole, Daspit, Droz, 


(33) 
ALEXANDRIA. 
Baton 


Guilbeau, Nichols, O’Quinn, S. T. Sanders, 
Shoptaugh, Webber, Welch. 

Petty. 
B. A. Tucker. 


CLINTON. 
ELTON. 
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Homer. Z. Allen. 

LarayetTe. Stokes. 

NAPOLEONVILLE. Lastrapes. 

Natcuirocues. Frary, Maddox, Sparks. 

New Orteans. H. E. Buchanan, Cope, Daly, 
Dinwiddie, A. M. Howe, Latimer, Many, 
J. H. Meyer, Spencer. 

C. D. Smith. 

Ruston. Pugh. 

SHRevEporT. Hardin. 

Vivian. J. H. Manning. 

ZacHary. Peters. 


Marine. (10) 
Brunswick. Hammond, Moody. 
Lewiston. Ramsdell. 
Orono. Bryan, Hadlock, J. N. Hart. 
Watervitte. Ashcraft, B. E. Carter, Tre- 
fethen. 
Wooptanno. A. 8S. Adams. 


(44) 


Annapolis. Bingley, Bramble, J. A. Bullard, 
Capron, Clements, Dillingham, Eppes, Garri- 
son, Gaver, Mayer, Rawlins, Robert, Root, 
J. B. Scarborough, Shenton, J. Tyler. 

BautimorE. Bacon, Cohen, Harry, Hulburt, 
F. P. Lewis, L. T. Moore, F. Morley, 
Murnaghan, Musselman, C. A. Nelson, L. J. 
Reed, A. C. Robinson, Stanwick, Thomsen. 

Brunswick. C. W. R. Crum. 

CHESTERTOWN. J.S. W. Jones. 

Park. Gwinner. 

Emmitsspurc. Burke. 

Freperickx. L. O. Brown, Packer. 

Guencor. A. A. Grant. 

New Winpsor. Yoder. 

RIverRDALE. Le Lacheur, Somers. 

Rotanp Park. Morrow. 

Wesrminster. B. I. Hart. 

Woopstock. E. C. Phillips, J. P. Smith. 


Massacuusetts. (90) 

Amuerst. Esty, F. C. Moore, W. J. Newlin, 
Olds, C. 8. Porter, W. R. Porter. 

Bretmont. Douglass, Downey, Rutledge. 

Boston. C. A. Benander, Brigham, Bruce, 
G. W. Evans, Gould, Laurentine, Mode, 
Osborne, M. M. Smith, Spear, Edwin B. 
Wilson. 

Brooxuine. A. L. Miller. 

Camsripce. F. H. Bailey, Beatley, Birkhoff, 
Bradley, Burrows, Coolidge, W. L. Crum, 
Franklin, Graustein, E. V. Huntington, M. 
F. Jordan, Kellogg, Kennelly, C. L. E. 
Moore, Osgood, Passano, F. W. Perkins, H. 
B. Phillips, L. H. Rice, H. W. Tyler, Walsh, 
D. E. Whitford, F. 8S. Woods, Zeldin. 

Everett. Bryant. 


Hotyoxe. Moriarty. 

Hyper Park. Norwood. 

LAWRENCE. Lord. 

Lexineton. Ward. 

Lynn. Maizlish. 

NortrHampron. 8. R. Benedict, Munroe, 
Rambo, R. G. Wood. 

Norton. G. A. Shook. 

PiTTsFIELD. Washburne. 

Soutn Haptry. Doak, Hazlett, E. N: Mar- 
tin, 8. E. Smith. 

SPRINGFIELD. Hickox, Marsh. 

Turts Bush, Mergendahl, Ran- 
som, Wilkins. 

WATERTOWN. Haigler. 

WELLESLEY. Anderton, Copeland, Merrill, 
C. E. Smith, Vivian, Willis, M. M. Young. 

WituiaMstown. Agard, Hardy, V. H. Wells. 

Wo.taston. Gardner. 

Worcester. E. C. Brown, Gay, Hollis, 
Kimball, Lazott, Melville, R. K. Morley, 
Phinney, H. Rice, A. H. Wheeler, F. B. 
Williams. 

Micuican. (66) 


Apion. H. Barton, F. E. Field, Sleight. 

Atma. Clack. 

Ann Arsor. Anning, Blessing, Blumenthal, 
Bradshaw, Coe, Denton, Dostal, P. Field, 
8. E. Field, W. B. Ford, J. W. Glover, A. G. 
Hall, T. H. Hildebrandt, Hopkins, M. F. 
Johnson, Karpinski, Kazarinoff, Love, Mark- 
ley, A. L. Nelson, O. J. Peterson, Poor, C. 
Reid, Rood, Rouse, Running, Schorling, 
Shohat, Ziwet. 

Bay Crry. Shellenberger. 

Derroit. Baldwin, Barlow, Darnell, Mullen, 
Worden. 

East Lansing. Crowe, L. C. Emmons, V. G. 
Grove, R. N. Haskell, H. L. Olson, Plant, 
Speeker. 

Fenton. Tryon. 

HIGHLAND Park. Thome. 

HILuspaLe. Herron. 

Lampen. 

Katamazoo. H. Blair, J. P. Everett, T. O. 
Walton. 

Marquette. Spooner. 

Monroe. Paula. 

Mount Pieasant. Pearce. 

Nites. W. H. Wilson. 

Outvet. Whelan. 

Royat Oax. Schoonover. 

Sturais. Steirnagle. 

Yrsitanti. Barnhill, Gee, Lindquist, Lyman, 
Matteson, Norton. 


MINNESOTA. (42) 
CoLLEGEVILLE. Winklemann. 
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DututH. Brigetta. 

Heron Lake. L. E. Lunn. 

Manxato. Chapman, A. V. Robbins. 

MINNEAPOLIS. Beal, Brink, Brooke, Bussey, 
Dalaker, Gibbens, W. L. Hart, Hartig, 
Herrick, D. Jackson, Kirchner, W. H. 
McEwen, McGuire, C. A. V. Peterson, 
Priester, Shuman, Shumway, H. L. Smith, 
Sublette, Thorp, Underhill, Warne, Wilcox. 

K. Leonard. 

NorTHFIELD. Clement, Gingrich, Nordgaard, 
M. B. White. 
Sr. Paut. R. A. Johnson, Kingery, Mickel- 

son, Reuterdahl, Rupp, F. J. Taylor. 
Vireinia. C. L. Hancock. 
Winona. Bogard, French. 


Mississippi. (13) 


A. anp H. Fox, B. M. Walker. 
Mountain. Hutchins. 

Cuinton. Hitt. 

GRENADA. Duncan. 

GuurrortT. Mauldin. 

Hattizespure. Sharp. 

Jackson. Babbitt, B. E. Mitchell. 
JONESTOWN. Barr. 


University. Hume, R. Torrey. 
WASHINGTON. Gwaltney. 
Missouri. (43) 


Care Grrarpgeav. B. F. Johnson, E. H. 
Thomas. 

Cotumsia. E. F. Allen, Callaway, Haynes, 
Ingold, Jaeger, P. H. Pepper, Wahlin, W. 
D. A. Westfall. 

Fuuron. Sweazey, M. A. Wood. 


Kansas City. Cutting, Epperson, Luby, 
Pierson. 

KirKSVILLE. Cosby, Jamison. 

Liserty. Fleet. 

ParKvILLE. R. A. Wells. 

SprinGFIELD. Finkel, W. N. Thompson. 

Sr. Coartes. Karr. 

Sr. Louis. Ammerman, Brennan, A. Davis, 


Dunkel, Gerst, A. H. Huntington, Nauer, 
Osborn, Rider, P. Robertson, Roever, Ryan, 
Shannon, E. Stephens, Weeks, J. M. Young. 
Jenison. 
Warrenssura. J. H. Scarborough. 
WarRRENTON Knorr. 
Wesster Groves. M. B. Clarke. 


Montana. (6) 


BozeMANn. Weida. 

Guasaow. Calderwood. 

Hetena. O'Neill. 

MissouLta. Carey, Lennes, A. 8. Merrill. 


NEBRASKA. (22) 
Betuany. Osterhout, Sherer. 
Crresco. L. C. Walker. 
Crete. J. N. Bennett. 
Grsspon. N. M. Johnston. 
GranpD Istanp. H. Anderson. 
Hastines. McDill. 
Kearney. Hanthorn. 


Lincotn. Brenke, Candy, Congdon, Gaba, 
M. F. Jackson, Kirker, Opp, T. A. Pierce. 

Omana. H. A. Campbell, T. I. Porter, Wil- 
mer. 

Peru. A. L. Hill. 

University PLACE. 

York. Feemster. 


Howie. 


NEVADA. (2) 


Reno. C. Haseman, Shirley. 


New HAMPSHIRE. 
Huntley. 
G. N. Bauer, Slobin, Wilbur. 


(15) 

Dover. 

DurHamM. 

Exeter. Sweet. 

Hanover. Beetle, Bill, B. H. Brown, Cook, 
C. H. Forsyth, Mathewson, Morgan, Silver- 
man, C. E. Wilder, J. W. Young. 


New Jersey. (32) 
Cunton. G. H. Hill. 
ConvENT Station. Maskell. 


East ORANGE. 
son. 

LAWRENCEVILLE. Durell. 

Leonia. Gafafer, M.S. Taylor. 

Morris Puarins. A. E. Johnson. 

Newark. Conkling. 

New Brunswick. Carlson, Garretson, R. 
Morris, R. Thompson, A. A. Titsworth. 

PaTERSON. Caster. 


Koch, Mallory, F. H. Robin- 


Princeton. E. P. Adams, Alexander, Eisen- 
hart, Fine, W. Gillespie, Hille, H. D. 
Thompson, Veblen, Wedderburn, Willson. 

RipGewoop. Phelps. 

Riverton. R. R. Wood. 

RutTHeRFoRD. McMackin. 

Summir. H. E. Webb. 

TRENTON. Colliton. 

Woopsury. DoBell. 

New Mexico. (3) 

ALBUQUERQUE. Barnhart. 

East Las Veaas. Rodgers. 

Socorro. Reece. 

New York. (168) 

ALBANY. Birchenough, G. M. Conwell. 


ALFRED. Seidlin, W. A. Titsworth. 


Packard. 


ANNANDALE-ON-HUDSON. 
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Aurora. Hollcroft. 

Batpwin. C. C. Grove. 

Brecuuurst. E. Berger. 

Brooktyn. Angelica, Bergstresser, W. J. 
Berry, Bowden, Emery, Kreines, Lehmann, 
Locke, Rosanoff, Schuyler, Tanzola, G. F. 
Wilder. 

BurraLo. Harrington, T. H. Milne, Pound, 
Sherk. 

Canton. Earl. 

Cunton. H. 8S. Brown, Carruth, Ferry, A. 
L. Fitch. 

Der Kats Junction. H. M. Phillips. 

Dounxirk. Lufkin. 

East Etmuvrst. Hanson. 

Ex:muurst. Harper. 

Exmrra. Suffa, F. W. Wright. 

P. H. Graham, Oglesby. 

Geneva. W.H. Durfee, W. P. Durfee, Hubbs. 

Hamiutton. A. W. Smith. 

HempsteaD. Coffin. 

Irnaca. Boothroyd, Carver, Farnum, D. C. 
Gillespie, Hurwitz, MacCreadie, H. B. Meek, 
H. M. Morse, F. W. Owens, H. B. Owens, 
Poritsky, Ranum, Shaub, V. Snyder, Tanner, 
Waltz. 

Mount Vernon. Breckenridge. 

New York. J. Allen, Auerbach, Autenrieth, 
Ballantine, Berkeley, V. Blair, W. M. 
Bond, Brahdy, Brewster, Burdick, R. W. 
Burgess, G. A. Campbell, Chellborg, R. F. 
Clark, Dantzcher, C. H. Douglas, Eckersley, 
Edmonson, Fiske, Fite, Fort, Foster, Frankel, 
Fry, Hawkes, R. Henderson, Himwich, 
Hirsch, Hodgdon, Jablonower, Joffe, M. I. 
Johnson, Kasner, Kunte, Langellotti, Lang- 
man, Linehan, J. J. McCarthy, Meder, 
Merriman, Mirick, H. B. Mitchell, Molina, 
Mullins, Paaswell, Pedersen, Penn, Pooler, 
Post, Pride, R. G. Putnam, Reddick, Reeve, 
Ritt, Saurel, Schmall, Schub, Siceloff, Simons, 
D. E. Smith, R. F. Smith, R. R. Smith, 
Spies, W. A. Stevens, H. Thompson, Thorne, 
Tilly, A. B. Turner, Upton, Waldo, E. 
Walker, Webster, Wechsler, E. E. Whitford, 
W. O. Wiley, Woodyard. 

Lowry. 

ParisH. Church. 

PLEASANTVILLE. B. G. Westfall. 

PouGHKEEPsIE. Cowley, Cummings, M. E. 
Wells. 

Rocuester. Betz, Gale, E. L. Hall, H. Hard- 
ing, T. R. Long, Silberstein, Watkeys, 
Weisner. 

ScarspaLe. MacNeish. 

Scuenectapy. Hussey, D. 8S. Morse, New- 
kirk, A. D. Snyder, Vedder. 

Syracuse. W. G. Bullard, Carroll, Decker, 
Lindsey, Secy. Pi Mu Epsilon Frat., Roe, 
M. Sperry, W. E. Taylor. 


Troy. Crockett. 
West Point. C. P. Echols. 
Yonxers. Hubert, F. W. John, Yanosik. 


NortH Carouina. (22) 


Cuapret Hitt. Browne, Cain, A. Henderson, 
M. A. Hill, Hobbs, Lasley. 

Davinson. J. L. Douglas. 

DurHam. M. R. Richardson, Robison. 

Eton Amick. 

GREENSBORO. G. W. Mendenhall, F. 8. 
Mitchell, Pegram, Strong. 

GREENVILLE. M. D. Graham. 

Guitrorp R. L. Newlin, Pancoast. 

JAMESTOWN. Ragsdale. 

Murrreessoro. Caldwell. 

RareieH. Prosser. 

Witmineton. H. B. Smith. 

Winston-Satem. F. H. Jackson. 


Dakota. (9) 


Farco. Atwood, Duerner, Householder, I. W. 
Smith. 

JAMESTOWN. T. W. Jackson. 

Minor. De La. 

University. Bibb, Hitchcock. 

Vauiey City. J. B. Meyer. 


Onto. (95) . 


Apa. Fairchild, Whitted. 

ALLIANCE. Trott. 

ArHENs. Borger, F. W. Reed. 

Berea. Dustheimer. 

Bow.inc GREEN. Overman. 

Buurrron. Hirschler. 

CEDARVILLE. Diederich. 

CuHauncey. Minister. 

CuILLIcoTHE. Cornetet. 

Cincinnati. I. A. Barnett, Brand, H .Han- 
cock, Kindle, Lubin, C. N. Moore, E. 8. 
Smith, Wilcezewski, Yowell. 

CLEVELAND. E. R. Beckwith, V. I. Benander, 
Focke, W. W. Johnson, B. W. Jones, Justin, 
McBane, J. E. Merrill, M. Morris, Nassau, 
Palmié, Simon, C. F. Thomas. 

Cotumsus. C. L. Arnold, Bareis, Bohannan, 
V. B. Caris, Cottingham, Harmount, Kuhn, 
MacDuffee, McCoy, Manson, C. C. Morris, 
Preston, Rasor, Rickard, Singer, R. L. 
Wilder, Wildermuth. 

Dayton. Hofmann. 

Deriance. A. G. Caris. 

Detaware. G. N. Armstrong, Crane. 

Gambier. R. B. Allen, Denston. 

GRANVILLE. Lemon, F. B. Wiley. 

HaRRIETTSVILLE. G. Jones. 

J. H. Weaver. 

Hiram. E. H. Clarke. 
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Kent. Manchester. 

Marietta. Coar, Rea. 

Newark. Bumer. 

New Concorp. C. E. White. 

OBERLIN. Cairns, Carr, Sinclair, Yeaton. 

Oxrorp. W. E. Anderson, Baudin, M. B. 
Carter, Lange, Schoonmaker, Sheets, Spence- 


ley, Winters. 
PAINESVILLE. Freas, A. D. Lewis. 
Ross. Haldeman. 
SPRINGFIELD. Tripp. 
SrevuBENVILLE. Horn. 
Tirrin. J. Pierce. 
Totepo. Brandeberry, Dancer, Mercedes. 
WEsTERVILLE. B. C. Glover. 
Wiserrorce. B. Sanders, Tinner, Waits. 
Witmineton. Spinks. 
Wooster. Williamson, Yanney. 


YELLOw Sprines. W. A. Hamilton. 


OKLAHOMA. (29) 

CuickasHA. Hawkins. 

Coateate. Ralls. 

Date. R. L. Hicks. 

Duncan. McBee. 

Durant. A. Berger, Work. 

Epmonp. Stewart. 

Henryetta. Begley. 

Miami. J.B. Steed, C. S. Whitney. 

Norman. Court, Barbour, Hassler, D. Mc- 
Farland, McGilvray, S. W. Reaves, Rohr- 
baugh, F. L. Smith, J. D. Whitney. 

OxuaHoma City. U. Butler, Cornell, De- 
maud, Meador, L. V. Robinson, Townes. 


SHawneEE. W. T. Short. 
Gundersen. 
WEATHERFORD. McCormick. 
Witson. R. O. Webb. 
OrEGoN. (11) 
Aupany. L. W. Moore. 
Astoria. H. M. Manning. 


Corvauuis. Beaty, C. L. Johnson. 

Evcene. De Cou, McAlister, W. E. Milne, 
Smail. 

PortLanpD. Griffin, Merriss, J. M. Short. 


PENNSYLVANIA. (91) 


ALLENTOWN. Bauman. 

ANNVILLE. Redditt. 

BEAVER Fats. Cleland. 

BETHLEHEM. Lyle, Rau, J. B. Reynolds. 
Bryn Mawr. Pell, C. A. Scott, S. M. Wolfe. 
Camp Hitt. Foberg. 

CARLISLE. Landis. 

COLLEGEVILLE. Clawson. 

Cynwyp. Sensenig. 

Devon. J. A. Clarke. 


Easton. Benner, Doushkess, W. S. Hall, 
Hatch, W. M. Smith. 

GetryspurG. Arms. 

Grove City. Ramsey 

HarrisBure. Whited. 

Haverrorp. L. W. Reid, A. H. Wilson. 

Huntineton. C.S. Shively. 

Irwin. A. A. Jones. 

Lancaster. R. L. Charles, W. F. Long. 


LanspowneE. Chambers, Glenn, Gummere. 

LaTrRoBE. Seubert. 

Lewissura. Bartol, H. S. Everett, Gold, 
Lindemann. 

Lincoun UNIVERSITY. 

Lock Haven. High. 

Meapvitte. Akers. Wagner. 

N. B. Freeman. 

MILLERSVILLE. Seiverling. 

Myerstown. Kiess. 

New Wiutmineton. McCain. 

PHILADELPHIA. P. A. Caris, Crawley, J. E. 
Davis, Eshleman, H. B. Evans, Gehman, F. 
John, Kline, Levita, Linton, Partridge, 
Rittenhouse, Rosengarten, Safford. 

PirrspurcH. Baird, Barrett, Bishop, Burley, 
Geckeler, R. P. Johnson, J. H. Mathews, 
Riggs, Rosenbach, Simester, Swartzel, Taber, 
J.S. Taylor, Trytten, Whitman. 

South Breruitenem. P. A. Lambert, Mac- 
Nutt. 

State Cotiece. Bushyager, Gravatt, L. S. 
Johnston, E. D. McCarthy, Shibli, J. M. 
West, F. G. Williams. 

SwarTHmMore. Marriott, J. A. Miller. 

SwissvaLe. Foraker. 

Wasuinoeton. Atchison, Bert, Cardin, R. W. 
Thomas. 

West PHILADELPHIA. Latshaw. 

West Pirrston. Templin. 


W. L. Wright. 


PHILIPPINE ISLANDS. (2) 


Maniua. Gokhale, ‘Tienzo. 
Porto Rico. (1) 
Mayacuez. C. E. Horne. 
RuopeE Istanp. (13) 
Provipence. C.R. Adams, Archibald, Batch- 
elder, Burwell, Chace, Currier, Gilman, 


Hickson, H. P. Manning, R. G. D. Richard- 
son, Sauté, Suesman, Watt. 


Soutn (14) 
Cuarteston. O. J. Bond, R. H. Coleman. 
Cuinton. A. V. Martin. 

Cotumsia. Coker, J. B. Coleman, J. B. 


Jackson, W. L. Williams. 
DOoVESVILLE. 


P. K. Smith. 
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GREENVILLE. Earle, R. B. Wood. 
GREENWOOD. Weber. 
Hartsvitte. C. M. Reaves. 
Rock Hix. Pope. 

Satupa. Ramage. 


Sours Dakota. (10) 


ABERDEEN. Mills. 

Brooxines. I. L. Miller. 
Canton. E. J. Olson. 

Huron. Titt. 

Rapip Ciry. Bowles, McLaury. 
Stoux Fatus. Hacker. 
Vermition. McKinney, Swanson. 
YANKTON. Faught. 


TENNESSEE. (15) 
CuatTranooGa. Hooper. 
FAYETTEVILLE. Boyce. 
Jackson. Hess. 
Kwnoxvitte. J. D. Bond, Brezler, Ghormley. 
MaryvILte. Knapp. 
NasHvitte. R. V. Blair, 8. I. Jones, Roman. 
Puuaski. Feagan, Mize. 
Edward B. Wilson. 
Sewanee. M. Barton, Claytor. 


Texas. (71) 
ABILENE. Burnam. 


Austin. W. L. Ayres, H. Y. Benedict, A. A. ° 


Bennett, Cooper, Decherd, Dodd, Ettlinger, 
H. L. Holmes, Horton, Hulse, Jacobs, 
Lubben, Mayne, D. E. Mitchell, R. L. 
Moore, Phenix, M. B. Porter, P. K. Rees, 
W. A. Rees, Vandiver, G. R. West. 

Beaumont. M. A. Campbell. 

Boerne. Hathaway. 

BROWNSVILLE. de la Garza. 

Brownwoop. Gayden, McClelland. 

Canyon. L. G. Allen. 

Cottecs Station. F. Ayres, A. A. Blum- 
berg, Halperin, McKee, Whyburn. 

Commerce. Cowling. 

Dauias. Dice, Hammer, Hartsfield, E. H. 
Jones, Mahoney, Seale. 

Denton. M.C. Brown, H. Porter. 

Forney. Benson. 

Fort Worrn. Estes, Hargett, Howard, E. R. 
Tucker. 

GALVESTON. Burrell, P. H. Underwood. 

GEORGETOWN. Wunder. 

Houston. Bray, Dean, G. C. Evans, L. R. 
Ford, E. O. Lovett, Michal. 

Locxnrey. Ewing. 

Mitrorp. Durham. 

Nacocpocugs. C. E. Ferguson. 

Port Artuur. G. 8. Smith. 

San ANGELO. Hagelstein. 


San Antonio. MecNelly, Roach. 
San Marcos. J. 8S. Brown, Sewell. 
SHERMAN. May. 

STEPHENVILLE. McSweeny, Redden. 
Waco. . Harrell, W. A. Nelson. 
Wicuira Fautus. B. T. Adams. 


Uran. (8) 


Lewiston. Van Orden. 

Moront. Olsen. 

Provo. O. P. Barnett. 

Laxe Crry. J. L. Gibson, Horsfall, 
Marthakis, Pehrson, Unseld. 


VERMONT. (7) 
Buruineton. Donahue, Millington, Swift, E. 
Thomas. 
Mippiesury. Hazeltine, L. R. Perkins. 
NORTHFIELD. Flanders. 


Vireinia. (33) 


Axsinepon. V. L. Wright. 

AsHLAND. T. MeN. Simpson. 

BuacxssurG. Brodie, Gudheim, O’Shaugh- 
nessy, J. E. Williams. 

BrIDGEWATER. Shull. 

CHARLOTTESVILLE. F. A. Wells. 

Cuirron Station. O. Stone. 

East Raprorp. Bowers. 

Emory. J.S. Miller. 

FARMVILLE. Taliaferro. 

Houurns. Dickinson. 

LANGLEY Fietp. Hemke. 

Lexineton. L. W. Smith, C. W. Watts, 
Witt. 

LyncuBuRG. Larew, Pattillo, B. Russell. 

Marion. Henna. 

Monterey. Colaw. 

RicHMOND CoLLEGE. Gaines. 

Roanoke. Whaley. 

Satem. Carpenter. 

Soutn Hitz. B. F. Walton. 

Sweet Briar. Morenus, Searle. 

University. W. H. Echols, Luck, Thornton. 

University or Ricumonp. I. Harris. 

WILLIAMSBURG. Rowe. 


WasHINGTON. (18) 


ABERDEEN. V. Young. 

ConNnELL. Hays. 

Everett. Robb. 

La Conner. L. G. Butler. 

Putiman. G. H. Freeman, Isaacs. 

Seatrte. E. T. Bell, Biggerstaff, Caffrey, 
Cramlet, Jerbert, Moritz, Mullemeister, 
Neikirk, Stager. 

Tacoma. Hanawalt. 

Bratton, Eells. 
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West VIRGINIA. 
Betuany, Cramblet. 
Bripcerort. Slawter. 
Huntineton. Hackney. 
Keyser. Fisher. 
Morgantown. M. Buchanan, Colwell, H. A. 
Davis, Eiesland, C. N. Reynolds, B. M. 
Turner. 
Wituramson. Romig. 


(11) 


WIsconsin. (33) 
ASHLAND. Kendrigan. 
Betoir. H. H. Conwell, Huffer, Suydam. 


Mapison. F. E. Allen, Bunyan, Dowling, 
Dresden, Feltges, W. W. Hart, Ingraham, 
E. B. Miller, Pollard, Skinner, Slichter, Stout, 
Van Vleck, W. Weaver. 

Mitton. A. E. Whitford. 

Mitwavkre. Atwater, Ericson, P. H. Evans, 
Frumveller, Morrissy, Quarles, C. G. 
Simpson. 

PLATTEVILLE. Warner. 

Rirpon. Woodmansee. 

River Faris. McMillan. 

SoutH Hoar. 

Superior. C. W. Smith. 

West Auuis. Roth. 

West Dr Pere. DeCleene. 


Wyomine. (4) 
LaraMig. Bellamy, Fitterer, Gossard, Rech- 


ard. 


FOREIGN MEMBERS. (Other than 
Canada.) 


ARGENTINE. (2) 
Buenos Aires. Baidaff, Broggi. 


Beiaium. (1) 
Van Hee. 
Buuearia. (1) 
Lovetcu. E. M. Perry. 
Cuina. (7) 
Canton. W. EF. MacDonald. 
CHANGSHA. Leavens. 
Pexina. Heinz, Konantz. 
SHaneuar. Ely. 
TANGSHAN. Patten. 
TrientTs1N. Chin. 


FRANCE. (5) 
Besancon. Lebeuf. 
Nancy. Gérardin. 
Paris. Borel, Hadamard. 
Srraspoura. Fréchet. 


GerRMANy. (1) 


G6rTINGEN. Coates. 


Great Britain. (7) 
Campripce. Ball, P. W. Wood. 
Eprnspurex. Horsburgh. 

Hove. Chepmell. 
Oxrorp. Hardy, W. E. Robertson, Strom. 


Inpia. (4) 


ALLAHABAD City. Mitra. 
CatcutTta. Bose, Dey. 
VEDARANIAM. Ramana-Sastrin. 
Iraty. (6) 
Botoena. Bortolotti, Enriques, Pincherle. 
Catania. Cipolla. 
Pisa. Bianchi. 
Turin. Fubini. 
JAPAN. (3) 
PYENGYANG. Parker. 


Toxyo. Mikami, Ono. 

New ZEALAND. (1) 
Dunepin. Martyn. 

PoLAND. (1) 
Warsaw. Dickstein. 

PortuGaL. (1) 
Lisson. da Cunha. 

Soutu Arrica. (3) 
BLOEMFONTEIN. Arndt. 
JOHANNESBURG. Dalton. 
RonpDEBoscH. Muir. 

Spain. (1) 
Maprip. de Toledo. 

SwEDEN. (1) 
Lunp. Craig. 


SWITZERLAND. (3) 


Fripourc. Bays. 
Geneva. Fehr. 
NEUCHATEL. DuPasquier. 
Syria. (1) 
Berrut. Jurdak. 
TuRKEyY. (2) 


ConsTANTINOPLE. A. F. Johnson, Mourad. 


UKRAINE. (1) 
Kryloff. 
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RECAPITULATION OF MEMBERSHIP. 


Individual members November 15, 1924 
Institutional members November 15, 1924 


Total membership November 15, 1924 
Total membership November 1, 1922 


CHARTER MEMBERSHIP. 


Individual charter members 
Institutional charter members 


Total charter membership 


Net gain in individual members 
Net gain in institutional members 


Total net gain over charter membership 
Total net gain since November 1, 1922 
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BY-LAWS OF THE MATHEMATICAL ASSOCIATION OF AMERICA 
(INCORPORATED). 


(As amended and adopted by unanimous vote at a special meeting 
of members called for the purpose at Rochester, N. Y., 
September 7, 1922, a quorum being present.) 


ARTICLE I—NaME, PuRPOSE AND CoRPORATE SEAL. 


1. This organization shall be known as 
Tue MatrHEeMATICAL ASSOCIATION OF AMERICA (INCORPORATED). 

2. Its object shall be to assist in promoting the interests of mathematics in America, espe- 
cially in the collegiate field, by holding meetings in any part of the United States or Canada for 
the presentation and discussion of mathematical papers, by the publication of mathematical 
papers, journals, books, monographs and reports, by conducting investigations for the purpose 
of improving the teaching of mathematics, by accumulating a mathematical library and by 
coéperating with other organizations whenever this may be desirable for attaining these or similar 
objects. 

3. The Corporate Seal of the Association shall have inscribed thereon the name of the Asso- 
ciation and the words ‘‘Corporate Seal—Illinois.”’ 


ARTICLE II—MEMBERSHIP. 


1. Any person who is interested in the field of collegiate mathematics shall be eligible for 
election to membership in the Association. 

2. Any institution in which the Calculus is regularly taught shall be eligible for election to 
institutional membership in the Association. Such an institution shall have the privilege of 
sending a voting delegate to the meetings of the Association. 

3. Election to membership shall be by vote of the Board upon written application from the 
individual or institution seeking admission, endorsed in the case of individuals by two members of 
the Association. 

4. Those who were admitted to membership in The Mathematical Association of America 
(unincorporated) prior to October 1, 1920, and were in good standing as such on that date, were 
thereby admitted to membership in this Association (Incorporated). 


ArtIcLE I1IJ—Boarp or TRUSTEES AND OFFICERS. 


1. The Officers of the Association shall be a President, two (2) Vice-Presidents, a Secretary- 
Treasurer, a Librarian and three (3) members of a Committee on Official Journal. 

2. The control and management of the affairs and funds of the Association shall be vested 
in a Board of twenty (20) Trustees (hereinafter called the ‘Board’’), who shall be members of 
the Association. This Board shall consist of the officers of the Association and twelve (12) 
additional members. 

3. The President and Vice-Presidents shall be elected by the Association’s members annually 
for a term of one year, and four members of the Board shall be elected by the Association’s members 
annually for a term of three years. They shall be eligible for reélection, but not for more than 
two (2) consecutive terms. The Secretary-Treasurer, the Librarian, and the Committee on 
Official Journal, consisting of the Editor-in-Chief, the Manager and one other member, shall be 
appointed by the Board. All Officers and other Trustees shall hold over until their respective 
successors are elected or appointed and qualify. 

4, The Board shall transact the official business of the Association and shall report its actions 
at the annual business meeting of the Association and in the official journal. A statement re- 
garding any proposed action of the Board which makes or alters a question of policy shall be 
published in the official journal, or notice of such proposed action shall be mailed to each member, 
before final action has been taken, so that members of the Association may make known to the 
Board their individual views. 

5. The Board shall have authority to fill vacancies ad interim in any office, including vacancies 
in the Board and in the Committee on Official Journal, and to make any other appointments 
necessary for the transaction of the business of the Association. 

6. At all meetings of the Board of Trustees a quorum shall consist of not less than five (5) 
members and no business may be validly transacted at a meeting at which less than a quorum is 
present; provided that any meeting of the Board, whether or not a quorum be present, may be 
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adjourned to a specified time and place by a majority of the members present without notice to 

the members at large other than announcement at such meeting. Informal action based on a 
mail ballot by the members of the Board, if ratified at a properly convened meeting of the Board, 
shall be as valid and effective as if originally authorized at such meeting. 

7. Approximately two months before the date of the annual meeting all members shall be 
given an opportunity to nominate by mail a candidate for each office to be filled by the members 
for the ensuing year. Approximately one month before the annual meeting the Board shall 
announce two candidates for each office to be filled by the members, one being the person who 
received the highest vote in the nominations and the other being selected from among the several 
nominees next in order. The election shall be by mail or in person and shall close on the day 
of the annual meeting. ; 

8. The President shall be the Executive Officer of the Association, shall preside at all meetings 
of the Board of Trustees and at the annual meeting of the Association. He shall have the usual 
duties pertaining to his office and such other duties as may from time to time be assigned him by 
the Board of Trustees. ; 

9. The Vice-Presidents shall, in the absence of the President, have and exercise the powers 
j of the President, their order being determined alphabetically. The Board of Trustees may 
assign to the Vice-Presidents such duties as may from time to time be determined. 

' 10. The Secretary-Treasurer shall have the usual duties pertaining to the office of Secretary 
i and of Treasurer, including the custody of the records of the Association and of its Corporate 
Seal, the keeping of minutes of the meetings of the Board of Trustees and of the annual meeting 
| and special meetings of members, and giving of due notice of all regular and special meetings of 
the Association and of the Board of Trustees and the supervision and safe-keeping of the funds 

of the Association. The Secretary-Treasurer shall also have the duty of seeing that whenever 

i Trustees are elected, including the election of Trustees to fill vacancies, a Certificate, under the 
4 Seal of the Association, giving the names of those elected and the term of their office, shall be 
i recorded in the Office of the Recorder of Deeds for Cook County, Illinois. Such Certificate shall 
be signed by the Secretary-Treasurer and verified by oath of the President. 

11. The Committee on Official Journal shall have supervision of the official journal subject 
i to the control of the Board of Trustees. 

} 12. The Librarian shall have general charge of the library of the Association and shall direct 
its affairs, including the exchange of the publications of the Association, subject to the control of 
the Board. 

ArticLE IV—MEETINGs. 

1. A meeting of the Association shall be held annually, at such time and place as the Board 
may direct. Special meetings of the Association may be called from time to time by the Board, 
or while the Board is not in session by the President of the Association, to be held at such time 
and place as may appear from the call. 

2. The outgoing Board shall hold a meeting immediately preceding the annual meeting of 
the Association next succeeding their election, and the members of the new Board shall hold a 
meeting and organize, by completing the Board, immediately succeeding the annual meeting of 
the Association at which the new members thereof were elected. Further meetings of the Board 
may be held from time to time at the call of the President or of any three (3) members of the Board. 

3. Notice of any meeting of members of the Association shall be given by the Secretary- 
iM Treasurer at least thirty (30) days prior to the date set for such meeting. Notice of all meetings 
ia of the Board other than the regular meetings provided in Section 2 shall be given to each member 
of the Board at least fifteen (15) days prior to the date set therefor. 

4. Any member of the Association or of the Board may waive notice with the same effect 
‘i as if due notice had been given him. 
q 5. At all meetings of the Association a quorum shall consist of not less than twenty-five (25) 

a members and no business may be validly transacted at a meeting at which less than a quorum is 
i present; provided that any meeting of the Association, whether or not a quorum be present, may 
be adjourned to a specified time and place by a majority of the members present without notice 
to the members at large other than the announcement at such meeting. 

6. Members may take part and vote in person or by proxy at all meetings of the Association. 


ARTICLE V—SECTIONS. 


] 1. Any group of not less than ten (10) members of this Association may petition the Board 
for authority to organize a Section of the Association for the purpose of holding local meetings. 
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The Board shall have power to specify the conditions under which such authority shall be granted. 
2. The Association shall not be obligated to pay from its treasury any of the expenses of such 
Sections. 
ArticLeE VI—OrriciaL PUBLICATIONS. 


1. The Association shall publish an official journal, which shall be sent free to all members of 
the Association in accordance with Article VII. 

2. The Board shall have full control of the publication and sale of the official journal and of 
all other official publications. : 

3. The official journal shall be under the general management of the Committee on Official 
Journal. There shall also be appointed by the Board a body of Associate Editors who shall give 
assistance in connection with the official journal and under the direction of the Committee on 
Official Journal. 

4. The Board shall from time to time, as the need arises, make special provision for the 
management of any other official publications. 

5. The Board shall fix the price of the official journal and of any other official publications 
of the Association, but in no case shall the journal be sold to non-members for less than the annual 
dues of individual members. 

ArticLE VII—Dves. 


1. Individual members of the Association shall pay an initiation fee of Two Dollars ($2) 
at the time of election. 

2. The annual dues of each individual member shall be Four Dollars ($4), including a sub- 
scription to the official journal. 

3. The annual dues of each institutional member shall be Seven Dollars ($7), including two 
(2) subscriptions to the official journal. 

4, All dues shall be payable on the first of January of each year. Should the annual dues of 
any member remain unpaid beyond a reasonable time, his name shall be dropped from the listl 
after due notice. 

5. New members entering the Association after April 1 of any year shall have their dues pro 
rated for the balance of the year, except when they desire to receive the full current volume of the 
official journal. 

6. The life membership fee shall be the present value, according to McClintock’s Male 
Annuitant Table based upon four (4) per cent. interest, of an annuity due of Four Dollars ($4) 
a year at the attained age of the member; an annual valuation of the life membership fund shai, 
be made under the McClintock Male Four (4) Per Cent. Table; and the reserve thus computed 
shall be held as a liability. 


ArticLE VIII—AMENDMENTS TO THE ARTICLES OF ASSOCIATION AND By-Laws. 


1. Changes in the Articles of Association or amendments to the By-Laws may be made at 
any annual meeting of the Association, or at any adjourned session thereof, or at any special 
meeting of the Association called for such purpose, by a two-thirds (24) vote of those present and 
entitled to vote; provided that due notice concerning such amendment shall have been printed 
in the official journal, or mailed to each member, at least one (1) month before the date of such 
meeting. 

2. No changes in the Articles of Association shall have legal effect until a certificate thereof, 
verified by oath of the President and under Seal of the Association, attested by the Secretary- 
Treasurer, shall be filed in the office of the Secretary of State of the State of Illinois and recorded 
in the office of the Recorder of Deeds for Cook County, Illinois. 
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| PERIODS OF SERVICE OF THE OFFICERS OF THE ASSOCIATION. 
PRESIDENTS. 
| VicE-PRESIDENTS. 
SECRETARY-TREASURER. 
(Appointed by the Council or Board after 1918.) 
CoMMITTEE ON PUBLICATIONS. 
(Appointed by the Council or Board.) 
ELEcTED MEMBERS OF THE COUNCIL OR Boarp. 
1922 1922- 
1923— 1922- 
1923 E. V. HUNTINGTON............. 1917, 1919— 
J. N. VAN DER VRIES........... 1916-1918 DuNHAM JACKSON. ............ 1923 
ALEXANDER ZIWET............. 1916-1918 Ciara E. Smiro......... 1923- 
1924— 
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INDEX TO VOLUME XXXII, 1925. 


By H. 8. Everett, Bucknell University. 


Misprinted names in the text are corrected in this index. 


PAPERS, REPORTS OF MEETINGS. 


ArcHIBALD, R. C. Benjamin Peirce. Bio- 

graphical sketch, 8-20. 

The writings of Peirce, 20-30. 

Betz, E. T. An algebra with singular zero, 
370-375. 

BernsTet, B. A., Casort, F., Heprick, E. R., 
Nostgz, C. and Putnam, T. M. A 
suggestion of mathematical books for 
junior college libraries, 462-468 


Brown, B. H. The 21-point cubic, 110-115. 
Note, 247. 
Byerty, W. E. Benjamin Peirce. Reminis- 
cences, 5-7. 


Casor1, Fiortan. American contributions to 
mathematical symbolism, 414-416. 
See Bernstein, C. A. 
Canis, P. A. A solution of the quadratic con- 
gruence modulo p, p = 8n + 1, n odd, 
94-297. 


Cuacze, A. B. Benjamin Peirce. Reminis- 
cences, 7-8. 

Cuenc, Davin Cuin-Te. On the mathe- 
matical significance of the Chinese Ho T’u 
and Lo Shu, 499-504. 


The use of computing rods in China, 


Points on the circumcircle, 


Davus, P. H. Certain recursion formulas con- 
nected with the solution of X? + Y? = Z?, 
455-460 


Davis, H. T. The Euler differential equation 
of infinite order, 223-233. 

Dow.ina, L. W. Projective geometry fields 
of research, 486-492. 

DunxkeEL, Otto. Solutions of a probability 

difference equation, 354-370. 

Euior, C. W. Benjamin Peirce. 
cences of Peirce, 1-4. 

Evans, G. C. The mathematical theory of 
economics, 104-110. 

Peter. On the theory of equations 
from the standpoint of vector analysis, 
461-462. 

Forp, L. R. The solution of equations by the 
— of successive approximations, 272- 


Reminis- 


Forsytu, C. H. The solution of certain prob- 
lems in finance by the method of iteration, 
126-129. 

Hepricx, E. R. See Bernstein, B. A. 

HENDERSON, ARCHIBALD. Is the Universe infi- 
nite, 213-223. 

Hitpesranpt, T. H. Outlines of research: 
General analysis, 344-354. 
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James, GLENN. An algebraically reducible 
solution of the cubic equation, 162-169. 

Jerrery, R. L. The continuity of a function 
defined by a definite integral, 297-299. 

JENKINS, W. A. On a central difference sum- 
mation formula, 398-403. 

A. Lawrence. Benjamin Peirce. 
Reminiscences, 

Mathematical Association of America, Ninth 
annual meeting of. W. D. Carrns, 145— 
160. Action of trustees of. W. D. 
Catrns, 57-58. 

Mathematical Association of America, Sections 
of. Illinois, May meeting. Bessiz I. 
MILER, 329-333. Indiana, May meeting. 
H. T. Davis, 333-335. Indiana, October 
meeting. H. T. Davis, 37. Iowa, May 
(1924) meeting. J. F. 101-104. 
Iowa, May (1924) meeting. J. F. REILLY, 
441-444. Kansas, February (1924) meet- 
ing. U. G. MrrcHey, 62-63. Kansas, 
February (1925) meeting. U. G. Mrrcna- 
ELL, 211-213. Maryland-Virginia Dis- 
trict of Columbia, May meeting. Harry 
Eneutsn, 58-61. Maryland-Virginia-Dis- 
trict of Columbia, December meeting. 
Harry ENGLIsH, 335-338. Missouri, 
November meeting. P. R. Riper, 61-62. 
Nebraska, May meeting. ELLEN FRANK- 
IsH, 485-486. Ohio, April meeting. G. 
N. ARMSTRONG, 338-341. Rocky Moun- 
tain, April meeting. Fitcn, 341- 
343. Southern California, February meet- 
ing. P. H. Daus, 271-272. Texas, No- 
vember meeting. H. J. Erriincer, 160- 
162. 

Moors, T. W., and J. H. The 
circular cubic on twenty-one points of a 
triangle, 241-246. 

Morey, Frank. Note on Neuberg’s cubic 
curve, 407-411. 

MurnaGuan, F. D. The generalized Kro- 
necker symbol and its application to the 
theory of determinants, 233-241. 
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